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The Wastewater Collection System is operated in compliance with the State Water Resources 

Control Board’s (State Water Board’s) Statewide General Waste Discharge Requirements for 

Sanitary Sewer Systems, Order No. 2006-0003-DWQ (as amended in 2013) (SSS WDR), and the 

City’s federal Consent Decree and Stipulated Dismissal, Case No. CV10-02072-GHK, entered 

into by the City, Heal the Bay, and Wishtoyo Foundation’s Coastkeeper Program (Wishtoyo) 

effective January 17, 2011 (SSO Consent Decree). Pursuant to the SSO Consent Decree, the City 

has fully updated and improved the provisions of its Municipal Code, its Sewer System 

Management Program (SSMP), and its Wastewater Collection System policies, procedures and 

practices to avoid and prevent Sanitary Sewer Overflows (SSOs) within the system in full 

compliance with the requirements of the federal Clean Water Act (CWA), the California Porter- 

Cologne Water Quality Control Act, the SSS WDR, and other applicable laws, regulations and 

permits related to sanitary sewer collection systems. 

Among other improvements, during the permit term of 2013 – 2018, in compliance with the SSO 

Consent Decree, its SSMP, and its adopted ordinance, policies and programs, the City has 

completed 6 miles of sewer main and line replacement, 4 miles of sewer line repair, and repaired 

or replaced 265 sewer manholes. These replacement and repair activities to address system 

deficiencies have been prioritized based on regular visual and Closed Circuit Television (CCTV) 

routine and priority location inspection information and field cleaning observations for sewer 

mains, sewer lines and manholes as set forth in the SSMP, and in accordance with: the SSMP’s 

established goals for assuring sufficient capacity of the system, as well as the SSMP’s Pipeline 

Assessment & Certification Program (PACP) ranking and timing system for Corrective Actions 

and Other Responsive Actions. 

In addition, the City is currently in the construction phase of upgrading the North Bank Lift Station 

and the preliminary conceptual design phase for upgrades to the Seaside Transfer Lift Station. 

These improvements have been prioritized in accordance with the City’s Pump Station Condition 

Assessment Program, which is described further in the “Pump Station Condition Assessment” 

section below. 
 

In February 2016, the City assumed ownership and responsibility for 7.5 miles of sewer line that 

had previously been owned and maintained by Montalvo Community Services District (MCSD). 

The City has completed the integration of MCSD collection facilities into its Computerized 

Maintenance Management System (CMMS) Program for tracking the capacity, performance and 

status of collection system facilities. Also, the City has completed inspection and condition 

assessments for all 7.5 miles of sewer line including all manholes, and as appropriate, integration 

of the MCSD facilities into the SSMP programs, including the following inspection, cleaning, 

operation, maintenance, repair and replacement program: Enhanced Food Service Establishment 

and Fats, Oils and Grease (FSE/FOG) Control Program; FOG Control Outreach Program; 

Enhanced Sewer Line and Manhole Condition Assessment Program; Enhanced Routine and 

Priority Location Sewer Line Cleaning Program; Force Main Condition Assessment Program; 

Enhanced Force Main Cleaning Program; Pump Station Condition Assessment Program; Sewer 

Line Root Cleaning Program; Private Lateral Program; and SSO Response Contingency Plan. 
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Pursuant to the SSMP and its metrics for assuring sufficient capacity, ranking and timing 

rehabilitation, repair and replacement projects, the City currently has planned capital improvement 

projects for over 10 miles of sewer line repair, replacement and/or upgrade for the 2018 – 2024 

Capital Improvement Plan (CIP). Contained within this CIP is also a project for upgrading 

electrical and mechanical components of all 11 lift stations. 

As required by the SSO Consent Decree, the City continued to implement its adopted SSMP, 

including the following elements: 

a. Sanitary Sewer Overflow (SSO) Reduction Performance Standards 

b. SSO Reduction Plan 

c. FSE/FOG Control Program 

d. Routine and Priority Sewer Line Cleaning and Force Main Cleaning Programs 

e. Sewer Line Root Control Program 

f. Staffing and Organizational Standards 

g. Pump Station Condition Assessment Program 

h. Enhanced Sewer Line Condition Assessment and Force Main Condition Assessment 

Programs 

i. Private Lateral Program 

j. SSO Response Contingency Plan 

k. Program Funding 

 
SSO Reduction Performance Standards 

The following table demonstrates the City’s actual SSO reduction performance resulting from 

implementation of its SSMP, including the foregoing policies, in comparison to the stringent spill 

reduction benchmarks as set forth in Section VII of the SSO Consent Decree: 
 

Spill Reduction Benchmark Table City’s Actual 

Year Number of SSOs 
SSOs/100 

miles/year 

Number of 

SSOs 

SSOs/100 

miles/year 

2011 16 5.5 8 2.7 

2012 15 5.2 6 2 

2013 13 4.8 6 2 

2014 12 4.5 5 1.6 

2015 11 4.1 6 2.0 

2016 10 3.8 3 1.0 

2017 9 3.4 4 1.2 

2018 8 3.1 2 to date 0.6 to date 

2019 7 2.4 n/a n/a 

2020 6 2.0 n/a n/a 

 

The City’s SSO rate compares favorably to the stringent benchmarks established in the SSO 

Consent Decree, as can be discerned from the fact that as of 2018, the City’s current annual number 

of SSOs and rate of SSOs/100 miles of sewer line are considerably lower (by approximately 33%) 
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than the 2020 benchmarks for SSOs established by the SSO Consent Decree. The City’s current 

annual rate of SSOs/100 miles of sewer line and the City’s SSO net volume are also significantly 

lower than the statewide average for similar systems, pursuant to State Water Resources Control 

Board calculations.1 

SSO Reduction Action Plan 

Pursuant to Section IX of the SSO Consent Decree, an SSO Reduction Action Plan is required if 

the City fails to meet the SSO reduction performance standards listed in the table above. As 

demonstrated in the table above, the City’s sewer system has performed better than the SSO 

reduction performance standards required in every year since 2011. Due to this high level of 

performance, there has never been a need or requirement for preparation or implementation of an 

SSO Reduction Action Plan. 
 

FSE/ FOG Program and Related SSOs 

Pursuant to the SSMP, when an SSO event occurs and is determined to be a FOG-related event, 

the City responds by placing the sewer line involved on a list as a “priority location” for more 

frequent inspection and cleaning, and educational outreach as performed, including the provision 

of educational materials and door hangers to businesses and residents in the area, and provision of 

links to up-to-date FOG prevention practices found on the City website. 

Pursuant to Section X of the SSO Consent Decree, the City has continued its FSE/FOG source 

control, inspection and education programs, including those formalized by adoption of a Citywide 

FSE/FOG policy and ordinances. Key elements of the City’s FSE/FOG program implemented 

pursuant to the adopted policy and ordinances include: 

• Implementation of Grease Control Device (GCD) installation and maintenance 

requirements for all FOG contributing businesses; 

• Dissemination of FOG Best Management Practices (BMPs) education and outreach 

materials; 

• FSE and FOG generating facility inspections for verification of GCD maintenance and 

kitchen BMP implementation; 

• Prioritization of inspection/enforcement actions for FSEs and organizations historically 

causing or contributing to SSOs/blockages. 

The FSE/FOG program is overseen by the Environmental Compliance Division of the VWRF, and 

staffing for this program has been increased during this NPDES term. In 2017, the position of 

Environmental Compliance Supervisor was established to bring staffing up from 2 to 3 full-time 

equivalents (FTEs), including the Environmental Compliance Supervisor and two Environmental 

Compliance Inspectors.   The Environmental Compliance, Pretreatment Program and   Enhanced 
 

 

1 

https://ciwqs.waterboards.ca.gov/ciwqs/readOnly/publicReportSSOPerformance.jsp?wdid=4SSO11367&sta 

rtDate=01/01/2017&endDate=12/31/2017 
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Source Control Section of the ROWD cover letter describes the Environmental Compliance 

Division’s responsibilities in further detail. 
 

Routine and Priority Sewer Line Cleaning and Force Main Cleaning Programs 

Pursuant to Section XI of the SSO Consent Decree, the City has continued implementation of its 

Enhanced Routine Sewer Line and Enhanced Priority Locations Sewer Line inspection, condition 

assessment and cleaning programs, enabling the City to maintain its cleaning program performance 

targets as follows: 

• All sewers 15-inch and larger (trunk sewers) and force mains – Once every 5 years; 

• All sewers 12-inch and smaller – Once every 18 months; 

• Priority locations - Frequencies vary from 30 days to 12 months. 

As an element of the City’s sewer inspection, assessment and cleaning programs, SSO locations 

are immediately added to the priority locations list with an initial cleaning frequency of at least 

once every 90 days. These locations remain on the priority locations list until increased frequency 

cleaning, repairs or field observations/assessments warrant removal from the list. Three SSO 

locations were added to the priority locations list in 2016, none of which have been removed. 

The City has upgraded its CMMS Program, including GIS mapping and facility CADD drawing 

databases, for recording and tracking inspection, condition assessment, capacity assessment, 

cleaning, maintenance, repair, rehabilitation and replacement information for all system facilities, 

including force mains, sewer lines, pump stations, and other facilities. The City completed the 

development and implementation schedule for upgrading the CMMS Program, creating the Asset 

Management Maintenance System (AMMS) Program now in use. The City regularly updates the 

information in this program as new information and/or facilities are acquired. 

During the current permit term, the City has augmented the information available from the AMMS 

Program by collecting, including in the AMMS Program, and reviewing cleaning crew field 

observations, in addition to other information and data. Field observations are electronically 

documented on tablets for each line cleaning event. Locations receiving a score of “Heavy” for 

grease, roots and/or debris are therefore reported immediately to the Leadworker for further 

assessment, addition to the priority locations list for more frequent cleaning (initial frequency of 

at least once every six months), and inclusion in the FSE/FOG, and root removal programs as 

appropriate. 

In addition to upgrades to the AMMS Program to accommodate electronic filing of field reports, 

databases are being utilized and upgraded to more fully and efficiently allow entry and tracking of 

other field observations, data and information. On-going implementation of the AMMS Program 

to manage the collection system continues to include daily data entry and data reporting. 

Information obtained by field crews and through the use of CCTV inspections is also entered into 

these newly developed AMMS Program databases. Further, the databases are being utilized to 

track not only priority locations, but also areas of potential concern. 
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The City also continues its practice of reviewing Pipeline Assessment & Certification Program 

(PACP) maintenance ratings pursuant to its enhanced sewer line and manhole assessment policy. 

Observations of a PACP maintenance defect (grease, roots and/or debris) are reviewed and 

considered for addition to the priority locations list pursuant to the City’s enhanced priority 

locations sewer line cleaning program to facilitate decision-making and prioritization regarding 

capital expenditures on repair, rehabilitation and replacement of facilities. Where PACP 

maintenance ratings of 3, 4 or 5 were identified, line cleaning activities and follow-up CCTV 

inspection (where needed) were also immediately scheduled and coordinated for that location. 
 

Sewer Line Root Control Program 

During the current permit term, the City continued to collect and assess cleaning crew field 

observations and CCTV inspection findings to determine sewer line locations impacted by root 

intrusion. Locations receiving a score of “Heavy” for roots, as well as locations assigned a PACP 

maintenance rating of 4 or 5 for roots, are added to the priority locations list. With implementation 

of the AMMS Program, the City continues to augment information included in the database to 

better track cleaning crew and CCTV observations, and to better prioritize areas for root removal, 

enhanced cleaning frequency and monitoring. 

The City does not utilize root control chemicals as part of its Root Control Program. Root control 

and removal is done by mechanical root cleaning. 
 

Staffing and Organization 

The City continues to monitor and evaluate its staffing needs to ensure effective operation and 

maintenance of the City’s wastewater collection system as well as ensuring continued 

implementation of its SSMP. Based on the City’s performance versus SSO reduction performance 

standards as set by the SSO Consent Decree and demonstrated in the table above, the current 

staffing plan is proving to be effective. Wastewater collection system staff maintains CWEA 

Collection System Maintenance certification at Grade 1 and 2 levels. 
 

Pump Station Condition Assessment Program 

The City has continued to implement routine monitoring, inspection, Preventative Maintenance 

(PM), and repair practices for eleven off-site wastewater lift stations, pursuant to the City’s Pump 

Station Condition Assessment Program of the SSMP. The Program requires that weekly 

inspections and routine PM activities are performed to ensure the ongoing, efficient operations of 

these systems and to identify/address potential system failures in a proactive manner before an 

SSO can occur. Additionally, the lift stations are all continuously monitored through their 

connection to the wastewater collections SCADA System. On-call maintenance staff members are 

notified of operational alarms by the SCADA system, ensuring timely responses to operational 

issues. 

Pump stations were inspected and evaluated by contractor in 2014 and there were no issues found. 

As part of the 2018 – 2024 CIP, the rehabilitation of the Seaside Transfer Lift Station is being 

evaluated for an upgrade or the possibility of relocating the pump station from its current location. 
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As mentioned above, the City is currently starting the construction phase of upgrades to the North 

Bank Lift Station. 
 

Enhanced Sewer Line and Manhole Condition Assessment, Force Main Condition 

Assessment Programs 

The City implements its pump station, sewer line and manhole, and force main condition 

assessment programs pursuant to the SSMP and enhanced condition assessment policies. The 

City’s program calls for inspection of all gravity sewers and manholes a minimum of once  every 

7.5 years, with a minimum of 10% of the system inspected annually. This equates to approximately 

28 miles of gravity sewer line that are CCTV inspected each year. The manholes associated with 

these sewer line inspections are concurrently inspected. Per the SSO Consent Decree, force main 

condition assessments are scheduled every 5 years. The last inspection was performed by a 

contractor in 2014. The scope of the assessment included pot holing of the force mains at selected 

locations and performing a thickness test on the cast iron as well as a visual inspection of the 

outside of the pipe. From these findings a portion of the force main located on Harbor Boulevard 

indicated the need for replacement. This replacement was completed in 2015. The remaining 

force main was incorporated into a new CIP project currently in design for replacement, with 

consideration of decreasing the diameter and reducing the length of the force main by transitioning 

to gravity flow. This change will increase flow velocity and reduce the creation of hydrogen 

sulfide that has led to septicity and odor issues. 

CCTV inspections for sewer lines and force mains continue to be prioritized based on key risk 

factors, including, but not limited to, the age of the pipe, pipeline accessibility, historic issues (e.g., 

prior SSO locations), and/or deficiencies identified through CCTV inspection activities and 

cleaning crew observations. A key element of the City’s enhanced sewer line and manhole 

assessment program is the utilization of PACP pipeline ratings to affect sewer line cleaning 

frequencies and/or prioritize repairs. Since implementation of the enhanced sewer line and 

manhole condition assessment program in May 2011 (120 days after the SSO Consent Decree 

effective date), PACP maintenance defects have been analyzed and tracked to better inform 

prioritization of sewer line repairs and upgrades. 
 

Private Lateral Program 

Pursuant to Section XIX of the SSO Consent Decree, a private lateral program ordinance was 

adopted by the City and has been implemented throughout the term of the current permit. The 

ordinance provides the VWRF with legal authority to address SSOs caused by private laterals. 

Adoption and implementation of the ordinance commenced on January 9, 2012. The ordinance 

requires that all private sewer lines serving commercial and common interest properties, regardless 

of material, must be inspected by 2023, and every 10 years thereafter. In addition, the ordinance 

requires that private residential sewer laterals must be inspected in connection with a change of 

ownership. Inspections are to be performed by a licensed plumber and an Inspection Report is to 

be submitted to the City’s Building and Safety Department to be filed in the property’s building 

records. Inspection reports initiated by the sale of a property are to be disclosed to the buyer and 

the buyer and seller must reach an agreement on payment for any required repairs in the event that 
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defects are found, and repairs must be made within six months of the close of escrow. The City 

enters each inspection into the private sewer line database and video copies are kept on file at the 

VWRF. Staff will review five percent of reports marked deficient, and those deficiencies found  

to impact the integrity of the City sewer collection system will be pulled and a notice sent to the 

property owner to correct the deficiency within a specified time frame. 
 

SSO Response Contingency Plan 

The City continued implementation of and augmented its SSO Response Contingency Plan set 

forth in the SSMP during the permit term. The SSO Response Contingency Plan includes 

supplemental response procedures for force main ruptures/failures, pursuant to the City’s SSMP 

and compliant with Section XX of the SSO Consent Decree. The response time, from SSO 

notification to having trained collection system staff on-site, averaged less than 30 minutes over 

the permit term. Near immediate response of this nature is a key component to containing the 

spill, minimizing spill volume and ensuring complete spill recovery. Due to the enhanced SSO 

Response Contingency Plan, only 6 of 24 total SSOs occurring during the permit term had the 

potential to reach receiving waters. Of those 6 SSOs, all were contained and mitigated to assure 

no actual or threatened impacts to water quality of waters of the United States. 

Once on site in response to an SSO notification, callout staff assesses the situation, determines and 

implements containment and mitigation actions, and issues regulatory notifications and warnings 

as outlined in the SSO Response Contingency Plan. Containment and mitigation actions include 

all feasible steps to eliminate or limit the volume of waste discharges, terminate the discharge and 

recover as much of the wastewater as possible. Remedial actions may include, as appropriate, 

intercepting and re-routing flows, vacuum truck recovery of waste, cleanup of debris at the site, 

and other actions. On site staff also prepares an incident report for each event detailing the site 

observations, containment actions, mitigation actions, spill volume estimates, and other key 

information pertinent to the accurate characterization of the SSO event. The incident report is 

submitted for review, with issuance of warnings as required by law and reporting pursuant to 

GWDR/SSMP requirements. All pertinent SSO incident information is fed into the AMMS 

Program and is utilized to determine future cleaning and maintenance frequencies for the affected 

locations, prioritization for repair, rehabilitation or replacement of facilities at the affected 

location, and other collection system modifications needed to improve the integrity of the facilities, 

as discussed above. 
 

Program Funding 

The Collection System Maintenance and Environmental Compliance Divisions are funded through 

the Wastewater Fund 52 which receives revenue through rate collection. In 2014, the City hired a 

rate analysis consultant to assure that rate structure and ongoing costs of operations, maintenance 

and needed and identified capital projects are in alignment, and to make recommendations on 

future revenue needs. These recommendations were presented to City Council in March 2014. The 

City’s CIP for collection system repair, replacement and/or upgrades are funded by rate collection 

and operational cost savings in the Wastewater Fund 52. 
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Compliance with NPDES Permit Section IV- Effluent Limitations and Discharge Specifications 

was achieved with the following exceptions, all of which were described previously in monthly 

self-monitoring reports submitted to the Regional Board: 
 

• On February 28, 2014 it was reported that the total recoverable monthly average 

for nickel was 10.6 µg/L. The average monthly effluent limitation is 7.2 µg/L. 

Industrial Waste Inspectors investigated potential sources of nickel but did not find 

any elevated nickel during sector sampling. 

• On March 31, 2014 it was reported that the total recoverable monthly average for 

nickel was 10.0 µg/L and 0.546 lbs/day. The average monthly effluent limitation 

is 7.2 µg/L and 0.54 lbs/day. Industrial Waste Inspectors investigated potential 

sources of nickel but did not find any elevated nickel during sector sampling. 

• On May 7, 2014 it was reported that the total daily maximum for nickel was  36.9 

µg/L and 2.07 lbs/day.  The daily maximum effluent limitations are 18.8 µg/L and 

1.4 lbs/day. Industrial Waste Inspectors investigated potential sources of nickel but 

did not find any elevated nickel during sector sampling. 

• On May 27, 2014 it was reported that the total daily maximum for selenium   was 

15.5 µg/L and 0.887 lbs/day. The daily maximum effluent limitations are 8.2 µg/L 

and 0.62 lbs/day. Industrial Waste Inspectors investigated potential sources of 

selenium but did not find any elevated selenium during sector sampling. 

• On May 27, 2014 it was reported that the total daily maximum for nickel was 48.10 

µg/L and 2.75 lbs/day.  The daily maximum effluent limitations are 18.8 µg/L and 

1.4 lbs/day. Industrial Waste Inspectors investigated potential sources of nickel but 

did not find any elevated nickel during sector sampling. 

• On May 28, 2014 it was reported that the total daily maximum for nickel was 47.90 

µg/L and 2.78 lbs/day.  The daily maximum effluent limitations are 18.8 µg/L and 

1.4 lbs/day. Industrial Waste Inspectors investigated potential sources of nickel but 

did not find any elevated nickel during sector sampling. 

• On May 29, 2014 it was reported that the total daily maximum for nickel was 69.8 

µg/L and 3.99 lbs/day.  The daily maximum effluent limitations are 18.8 µg/L and 

1.4 lbs/day. Industrial Waste Inspectors investigated potential sources of nickel but 

did not find any elevated nickel during sector sampling. 

• On May 29, 2014 it was reported that the total daily maximum for selenium   was 

13.40 µg/L and 0.77 lbs/day. The daily maximum effluent limitations are 8.2 µg/L 

0.62 lbs/day. Industrial Waste Inspectors investigated potential sources of 

selenium but did not find any elevated selenium during sector sampling. 

• On May 30, 2014 it was reported that the total daily maximum for selenium   was 

8.6 µg/L. The daily maximum effluent limitation is 8.2 µg/L. Industrial Waste 

Inspectors investigated potential sources of selenium but did not find any elevated 

selenium during sector sampling. 

• On May 30, 2014 it was reported that the total daily maximum for nickel was 63.3 

µg/L and 3.65 lbs/day.  The daily maximum effluent limitations are 18.8 µg/L and 
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1.4 lbs/day. Industrial Waste Inspectors investigated potential sources of nickel but 

did not find any elevated nickel during sector sampling. 

• On May, 31, 2014 it was reported that the total recoverable monthly average for 

nickel was 41.0 µg/L and 2.28 lbs/day. The average monthly effluent limitations 

are 7.2 µg/L and 0.54 lbs/day. Industrial Waste Inspectors investigated potential 

sources of nickel but did not find any elevated nickel during sector sampling. 

• On June 30, 2014 it was reported that the total recoverable monthly average for 

nickel was 10.8 µg/L. The average monthly effluent limitation is 7.2 µg/L. 

Industrial Waste Inspectors investigated potential sources of nickel but did not find 

any elevated nickel during sector sampling. 
 

The majority of these exceedances were also included in Settlement Offer No. R4-2015-0148, 

dated October 21, 2015, from the Regional Board. In response to the high metals concentrations 

detected in 2014, the Industrial Pretreatment Compliance (now Environmental Compliance) 

personnel worked with the VWRF Laboratory Staff and Collection System Maintenance Crew to 

pinpoint locations within the system that could have contributed to the source of nickel and 

selenium. Using City GIS sewer maps and the Pretreatment database of dischargers, a total of 

thirteen collection system sectors were sampled for seven metals of concern over several weeks. 

This study resulted in 408 samples analyzed for all metals. In addition, over a five-month period, 

approximately 70 source control inspections were performed. While the exact source of nickel 

and selenium was not determined, there were no more exceedances for nickel or selenium after the 

site inspections and interviews were performed. 
 

• Total coliform results reported for September 2014 indicate an exceedance of the 

23 MPN/100 mL limit more than once within any 30-day period with a value of 

110 MPN/100 mL on September 15, 2014 and 170 MPN/100 mL on September 23, 

2014. Staff conducted an investigation that included checking all laboratory 

procedures and equipment, along with operational chemical dosing and process 

control monitoring. All systems were found to be operational and within 

specifications; therefore, the cause for the exceedance could not be determined. 

• On October 9, 2014 results reported for the total chlorine residual daily maximum 

were 0.35 mg/L. The daily maximum effluent limitation is 0.1 mg/L. No 

determination of the cause was made for this exceedance other than possible 

analyzer error. 
 

These two exceedances were also included in Settlement Offer No. R4-2015-0148 and related 

correspondence. 
 

• The VWRF experienced a plant upset that necessitated the bypass of the Tertiary 

Treatment Media Filters starting on January 26, 2015. This resulted in the 

excursions of effluent turbidity and total coliform limits reported for January 26, 

2015 through February 10, 2015. Details of the plant upset and recovery are 

described  in  the  section  entitled  “Treatment  Process  and Operating Procedure 
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Upgrades” of the cover letter. These excursions were also included in Settlement 

Offer No. R4-2015-0148 and related correspondence. 
 

• On April 30, 2015 results for total nitrate as N monthly average were 11.4 mg/L. 

The monthly average effluent limitation for nitrate as N is 10 mg/L. This was 

determined to be caused by a BNR mixing pump failure and the pumps were 

repaired. 

• On July 15, 2015, the turbidity 24-hour average was reported as 2.55 NTU. The 

24-hour average effluent limitation is 2 NTU. During review of mixed media 

tertiary filter backwash procedures, it was discovered that the chemical dosing for 

filter disinfection was creating sloughing of the filter media and causing turbidity 

breakthrough. The disinfection rate was adjusted to prevent further sloughing of 

media. 

These two exceedances were included in Settlement Offer No. R4-2015-0148 and related 

correspondence. 
 

• On February 8, 2016 and February 9, 2016 total coliform results were reported  as 

300 MPN/100 mL and 80 MPN/100 mL, respectively. This exceeded the 

instantaneous maximum effluent limit of 240 MPN/100 mL and exceeded 23 

MPN/100 mL in more than one sample within 30 days. During this sampling event 

the VWRF was experiencing high winds that caused the covers of the chlorine 

contact chamber to be blown off, causing debris as well as the tarps and a light 

fixture to be blown into the chamber, leading to contamination. The chambers were 

drained, disinfected and cleaned and staff replaced the tarps. These two 

exceedances were addressed by the Regional Board in correspondence related to 

withdrawn Settlement Offer No. R4-2016-0344. 
 

The NPDES permit does not contain numeric effluent limitations for chronic toxicity. However, 

three effluent monitoring results for chronic toxicity exceeded the 1.0 TUc accelerated monitoring 

trigger, most likely as a result of the Thomas Fire, which began on December 4, 2017 and 

inundated the VWRF in smoke and ash for several days. The exceedances of the trigger occurred 

on December 13, 2017, January 31, 2018, and February 14, 2018 at monitoring location M-001. 

Demonstrating how unusual these exceedances were, these were the first chronic toxicity 

exceedances in 48 samples (and 60 tests) collected during the current permit term, which included 

six additional tests for effluent toxicity performed on two additional species for the three-species 

screening study. The exceedances triggered accelerated monitoring for chronic toxicity pursuant 

to Permit provision IV.1.r.iii, and implementation of the Initial Investigation TRE Work Plan. The 

Toxicity Identification Evaluation (TIE) performed by the toxicity testing laboratory (ABC 

Laboratories in Ventura, CA) on samples collected on February 28, 2018 concluded that observed 

toxicity may have been caused by metals, non-polar organics, or surfactants. However, since the 

report also noted that treatment with a chelating agent (designed to remove metals) did not reduce 

toxicity, it can be deduced that non-polar organics and surfactants are more likely the cause of 

observed toxicity. It is noteworthy that firefighting chemicals contain a significant amount of non- 
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polar organics and surfactants.1 As described in the June 21, 2018 letter from ABC Laboratories 

(included in ROWD Section VII – Supplemental Information), two other dischargers with prior 

records of successful toxicity tests and located in watersheds affected by the Thomas Fire also 

reported toxicity exceedances following the Thomas Fire. Based on consultation with the Regional 

Board staff regarding toxicity results and likely impacts of the Thomas Fire, the City has 

determined that toxicity results for effluent samples collected during and after the Thomas Fire 

represent anomalous effluent quality characteristics because the samples were collected under 

extraordinarily atypical conditions. Guidance provided in the California 303(d) Listing Policy2 

acknowledges the potential influence of wildfires on data quality when it states the following in 

section 6.1.5.1: "...environmental conditions in a water body or at a site must be taken into 

consideration (e.g., effects of seasonality, events such as storms, the occurrence of wildfires, land 

use practices, etc.)" (Italics ours). Although the listing policy applies to monitoring performed in 

receiving water, the principle regarding the likelihood that catastrophic fire would render 

monitoring results non-representative holds true for the VWRF effluent. 

With the exception of the effects of the Thomas Fire, the VWRF discharge has not exceeded the 

chronic toxicity accelerated monitoring trigger since the beginning of the current permit term in 

January 2014. Accordingly, the City is in compliance with chronic toxicity monitoring and 

reporting requirements pursuant to section IV.A.1.r of the NPDES Permit and V.B-F of the 

Monitoring and Reporting Program; the City is implementing the accelerated monitoring 

requirement at the time of this writing. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 See www.fs.fed.us/rm/fire/wfcs/index.htm, www.fs.fed.us/rm/fire/wfcs/msds.htm, and 
www.fs.fed.us/managing-land/fire/chemicals; see also en.wikipedia.org/wiki/Firefighting_foam; 
pubs.acs.org/cen/government/88/8834govc1.html. 
2               https://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/ffed_303d_listingpolicy093004.pdf  

http://www.fs.fed.us/rm/fire/wfcs/index.htm
http://www.fs.fed.us/rm/fire/wfcs/msds.htm
http://www.fs.fed.us/managing-land/fire/chemicals
https://en.wikipedia.org/wiki/Firefighting_foam
https://pubs.acs.org/cen/government/88/8834govc1.html
https://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/ffed_303d_listingpolicy093004.pdf
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aquatic 
1oassa 

consulting 
laboratories, inc 

 

 
June 21, 2018 

 

 
Ms. Monica Martin 

Ventura Sanitation District 

1400 Spinnaker  Drive 

Ventura, CA 93001 

Dear Ms. Martin: 

In response to your inquery into Selenastrum testing we have found that since the Thomas 

Fire in December of 2017 we have had numerous toxic hits in samples from regions   

affected by the fire. Countywide samples tested with Selenastrum exhibited moderate to  

high toxicity. In all,  City of Ventura and two other dischargers in Ventura County failed    

for Selenastrum in December 2017 through March 2018. As a result all three dischargers 

were required  to  run toxicity identification and evaluation (TIE) testing. TIE results from  

all three dischargers were similar. 

 
During this time all laboratory negative controls met test acceptability criteria (TAC) and 

all other values were within acceptable limits. Reference toxicant tests showed organisms 

were sensitive and fell within the acceptable 2 standard deviation   range. 

 
If you have any questions please Email me directly at: "J"o'""e'"'-@=a.v:::·a"'--"'i" = = =  = = .!.!.l 

c all: (805) 643-562 lex. l 8. 
 

 

 

 

 

 

 

 

29 north olive ventura, ca 93001  (805) 643 5621 www.aquabio.org 

http://www.aquabio.org/
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EXECUTIVE SUMMARY 

Background and Purpose 

The City of San Buenaventura (City; also known as Ventura) owns and operates the Ventura 

Water Reclamation Facility (VWRF), which discharges tertiary treated municipal wastewater to 

the waterbody named the Santa Clara River Estuary (SCRE). In accordance with the City’s 

National Pollutant Discharge Elimination System (NPDES) discharge permit (CA0053651; 

NPDES Permit), most recently updated by the Los Angeles Regional Water Quality Control 

Board (RWQCB) under Order R4-2013-0174, the City was required to conduct a Nutrient, 

Dissolved Oxygen and Toxicity (NDOT) special study “to identify the cause of nutrient, 

dissolved oxygen and toxicity impairments in the Estuary.” Additionally, “If it is determined that 

the effluent from the Facility is causing the impairments, the Facility must propose a plan for 

reducing nutrient loading, including ammonia, nitrogen and phosphorus loading and toxicity 

impairments.” 

 

As required by Permit Provision VI.C.2.b.ii, this report has been prepared in fulfillment of the 

NDOT Study requirement to determine if the VWRF's effluent is causing nutrient, dissolved 

oxygen, and/or toxicity impairments of the SCRE listed. If the VWRF is determined to be the 

cause of such impairments, then the City is required to propose a plan to address such issues. As 

required by Permit Provision VI.C.2.b.iv, the City submitted a “Combined Workplan for Phase 3 

Estuary, Nutrient and Toxicity, and Groundwater Special Studies” workplan (Workplan) to the 

Regional Board, which approved the Workplan with some additional requirements on December 

12, 2014. An updated Workplan satisfying the Regional Board’s additional requirements was 

submitted to the Regional Board on December 30, 2016. 
 

Data Collection, QA, and Analysis 

In accordance with the updated Workplan submitted to the Regional Board on December 30, 

2016, the NDOT Study relies upon data collected from the effluent transfer station (ETS) 

(NPDES site M-001), data from the wildlife ponds (NPDES site M-001A) and receiving water 

quality data (NPDES sites locations R-001 through R-005) collected as part of NPDES 

monitoring requirements from 2012 to 2016, as well as data from additional locations collected 

pursuant to the Workplan during 2015–2016. The Phase 3 Study monitoring effort included 

continuous monitoring at three locations (North Sonde, Central Sonde, and South Sonde) between 

January 2015 and December 2016 using 3–4 unattended multi-parameter water quality 

instruments (sondes). In addition to considering acute and chronic toxicity testing results 

collected pursuant to the NPDES Permit at the VWRF ETS, the wildlife ponds (NPDES M- 

001A), and SCRE monitoring sites (NPDES R-001-R-005) between 2012–2016, multi-species 

toxicity testing was conducted at the NPDES Permit monitoring locations as well as one 

supplemental receiving water site (E-2) included as part of the Phase 3 Estuary and NDOT 

studies. Following quality assurance reviews, as appropriate depending on the monitoring 

location, validated water quality and toxicity data were compared with NPDES Permit effluent 

limits, receiving water limitations, water quality objectives from the Basin Plan for the Coastal 

Watersheds of Los Angeles and Ventura Counties (Basin Plan), as well as Federally promulgated 

water quality criteria applicable to California waters such as the California Toxics Rule (CTR) 

and other reference standards. 
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Nutrients 

Since VWRF facility improvements were completed in late 2011, nitrate concentrations at the 

ETS have remained below the 10 mg-N/L effluent limitation for all but 6 percent of the 2012- 

2016 monitoring period. In water samples collected from the wildlife ponds (NPDES M-001A), 

outfall channel (NPDES R-004) and SCRE receiving waters (NPDES R-001, R-003, R-005) 

analyzed for nitrate between 2012 and 2016, less than 5 percent were greater than 10 mg-N/L, a 

significant improvement to historical exceedances prior to 2012. While nitrate concentrations at 

the ETS are not well correlated with nitrate and total phosphorus concentrations in receiving 

water locations, seasonally-averaged concentrations of nutrients are generally higher at the ETS 

than monitoring locations in SCRE receiving waters. As discussed in the Phase 3 Estuary Study, 

groundwater and surface water sources also contribute nitrogen and phosphorus concentrations to 

the SCRE that often exceed those contributed by VWRF discharges, although the average annual 

flow volume of water contributed by those sources is lower than that of the VWRF discharge, 

particularly during dry weather, closed berm conditions. Accordingly, the dominance of the 

VWRF flows relative to other flow sources to the SCRE suggests that nutrient loading from 

VWRF effluent may contribute, together with nutrients associated with other groundwater and 

surface water sources of flow, to algal blooms and algae-mediated DO variations within the 

SCRE. 

 
 

Dissolved Oxygen Monitoring 

Although there is no NPDES permit effluent limitation for dissolved oxygen (DO) at the ETS, the 

mean concentration for DO for all samples taken at the ETS was greater than 7 mg/L.  Further, 

DO monitoring results at the ETS did not show any correlation with DO at SCRE receiving water 

locations,1   In addition, measurements in the SCRE receiving water monitoring locations show 

DO is generally much higher in the SCRE receiving waters than at the ETS monitoring location. 

Continuous measurements of DO at SCRE receiving water monitoring locations showed diel 

fluctuations of DO above and below 5 mg/L during portions of the data record at all sites, 

especially following breach events. While such diurnal fluctuations are expected and a natural 

occurrence in estuaries, there were periods when the DO concentration decreased below 5 mg/L 

for extended periods, especially at the North Sonde deployed at the bottom of the outfall channel 

(NPDES R-004) just above the confluence with the SCRE. The low DO concentrations at the 

bottom of the outfall channel are the result of dense emergent marsh vegetation in this area which 

limits the potential for re-aeration by wind-mixing. Continuous measurements of DO at SCRE 

receiving water locations also showed one extended period of depressed DO in mid-March 2015. 

This period of depressed DO occurred after a berm breach, during the period that the SCRE was 

refilling. While the cause of this depressed DO event is uncertain, its occurrence at all monitoring 

locations suggested a die-off of algae or potentially the introduction of un-oxidized organic 

matter (i.e., BOD) to the SCRE from upstream sources. 
 

Toxicity Testing Results 

Analytical water quality and testing conducted as part of routine NPDES monitoring as well as 

tests conducted for the Phase 3 and NDOT Studies demonstrated that the VWRF discharges at the 

ETS consistently met effluent limitations for ammonia and copper, with no exceedances of the 

average monthly total copper effluent limitation between 2013 and 2016 and only one grab 

 

1 The Basin Plan objective for DO in the SCRE states: “[a]t a minimum, the mean annual dissolved oxygen 

concentration of all waters shall be greater than 7 mg/L, and no single determination shall be less than 5.0 

mg/L, except when natural conditions cause lesser concentrations” [Emphasis in original.] 
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sample measurement of total ammonia in 2013 in excess of the maximum daily and average 

monthly total ammonia effluent limitation—a result that has never recurred to date according to 

NPDES monitoring. Toxicity test results at the ETS were also consistently superior to tests from 

receiving water monitoring locations during the 2012–2016 monitoring period, demonstrating no 

acute or chronic toxicity measured in water samples at the ETS for any of the five organisms 

included in the Workplan for testing. With respect to the outfall channel, wildlife ponds, and 

SCRE receiving waters, one acute toxicity event was identified in the SCRE related to juvenile 

rainbow trout survival, as well as additional chronic toxicity events in the wildlife ponds, outfall 

channel and SCRE receiving water sites related to growth tests for Selenastrum (green algae). 

However, it should be noted that no corresponding acute or chronic toxicity was found at the ETS 

for these events. While the analysis of the acute and chronic toxicity data shows toxicity is not 

due to ammonia or trace metal (i.e., Cu, Zn) concentrations, a toxicity identification evaluation 

(TIE) was not triggered by the acute or chronic toxicity in the wildlife ponds, outfall channel or 

SCRE receiving waters, and data are not available to determine the specific cause(s) of toxicity. 

 
 

Nutrient Reduction Plan for future VWRF Discharges 

Since VWRF facility upgrades were completed in 2011 significant reductions in nitrate 

concentrations have been observed in VWRF effluent, the wildlife ponds, the outfall channel and 

the SCRE monitoring locations.  However, the current volume of VWRF discharges make it 

likely that nitrogen and phosphorus associated with VWRF effluent contribute, along with high 

nutrient levels in other ground and surface water flow sources, to algal growth and algae related 

DO fluctuations within the SCRE. Recognizing the potential linkage between the VWRF 

contribution to SCRE nutrient loads and the resulting variations in DO due to algal growth in the 

SCRE, the City is currently developing a plan to divert VWRF discharges from the SCRE to 

reduce nutrient loading to the SCRE independently of the NPDES Permit. As part of the City’s 

proposed wastewater recycling project, the VenturaWaterPure Project, and under the Consent 

Decree between Wishtoyo/Ventura CoastKeeper, Heal the Bay and the City, the City is currently 

developing a diversion plan to reduce VWRF discharges to the SCRE and to further treat nitrate 

in any remaining discharges via natural treatment wetlands or other methods. Continued 

discharge/diversion scenarios that might be implemented pursuant to such a diversion plan are 

analyzed fully in the Phase 3 Estuary Study, and the Technical Review Team and Scientific 

Review Panel Reports that review the Phase 3 Estuary Study. A reduction in current VWRF 

discharge volumes, together with implementation of treatment wetlands or new nutrient treatment 

processes for remaining discharges to the SCRE will decrease nutrient loads contributed to the 

SCRE, which, in turn, is expected to decrease the potential for algal blooms, and resulting periods 

of unsuitable DO conditions. However, nutrient levels associated with flow sources to the SCRE 

other than the VWRF are well above typical saturation thresholds for algal uptake and growth. 

Therefore, and as found in the Phase 3 Study, periodic algae blooms and low dissolved oxygen 

concentrations are likely to persist even in the complete absence of VWRF discharges. 

 
 

Study Findings and Conclusions 

In addressing questions detailed in Order R4-2013-0174, § VI.c.2.b.ii and § VI.c.2.b.iii regarding 

whether VWRF discharges cause nutrient, dissolved oxygen and toxicity impairments in the 

SCRE to be addressed as part of the NDOT Study, the following findings and conclusions are 

drawn: 
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• The VWRF discharge is not causing acute toxicity in the wildlife ponds, outfall channel 

or SCRE based on monitoring data showing that the undiluted effluent monitored during 

the study period exhibited no acute toxicity. 

• The VWRF effluent is not causing chronic toxicity in the wildlife ponds, outfall channel 

or SCRE based on monitoring data showing that the undiluted effluent monitored during 

the study period exhibited no chronic toxicity. 

• While there was no evidence of toxicity in the VWRF effluent, there was evidence of 

toxicity at receiving water monitoring locations: acute toxicity was observed in one 

rainbow trout test on a sample collected at R-003 on 11/12/2015 and chronic toxicity was 

observed in several Selenastrum (green algae) tests conducted on samples collected at the 

wildlife pond outlet (M-001A), outfall channel (R-004) and various SCRE receiving water 

monitoring sites in 2012, 2014 and 2016. Chronic toxicity was not observed in any of the 

fathead minnow, Hyalella azteca or sea urchin tests at any of the monitoring sites sampled 

in 2015-2016 for the NDOT study. 

• The VWRF undiluted effluent monitoring data revealed only one sample with ammonia 

concentrations slightly in excess of NPDES permit effluent limitations on August 12, 

2013 (which was outside current NPDES permit term), and the cause of that exceedance 

was remedied as supported by the absence of subsequent ammonia exceedances during 

the NPDES permit term. Further, the total ammonia concentrations measured at the ETS 

were not correlated with the total ammonia concentrations at any of the receiving water 

locations, indicating the VWRF effluent discharges are not directly influencing the total 

ammonia concentrations within the SCRE. 

• Since the VWRF nutrient treatment improvements were completed in 2011, all but 6 

percent of nitrate concentrations at the ETS complied with the 10 mg-N/L effluent limits 

and receiving water monitoring locations exceeded 10 mg-N/L for less than 5 percent of 

samples. 

• Measured nitrate concentrations of VWRF effluent sampled at the ETS did not correlate 

with nitrate concentration exceedances in receiving waters, and the VWRF effluent 

discharge is not directly causing exceedances of the 10 mg-N/L Basin Plan water quality 

objective in the SCRE receiving waters. For example, less than 2 percent (6 of 312) of 

monitoring results indicated nitrate concentrations greater than 10 mg-N/L at both the 

ETS and receiving water monitoring locations, and 4 of those 6 excursions occurred 

within the wildlife ponds, but not within the SCRE receiving waters. 

• The mean DO concentration at the ETS for all samples was greater than 7 mg/L, with 

individual DO results ranging from 4.4 mg/L to 8.6 mg/L. DO concentrations at the ETS 

below 5 mg/L occurred in only approximately 0.2 percent of samples, and only occurred 

during the summer. 

• Monitoring results for DO concentrations recorded at the SCRE receiving water locations 

were generally higher than those at the ETS but ranged widely during the reporting 

period. Grab sample DO varied from 1-23 mg/L at the wildlife pond outlet (M- 

001A), 0.5–26 mg/L in the outfall channel (R-004), and from 0.8–37 mg/L at open water 

sites in the SCRE (R-001, R-003, R-005). Analysis of DO time series data collected by 

unattended multiparameter sondes in the outfall channel and two open water locations in 

the SCRE during 2015-2016 indicates similar variability with the inter-quartile range 

varying from 1.5–30.5 mg/L in the North Sonde (R-004) in the outfall channel and 4.5– 

44.9 mg/L at the South and Central Sonde deployments in open water areas of the SCRE. 

One extended period of depressed DO was identified in mid-March 2015 at all sonde 

locations. In addition, DO concentration were below 5 mg/L for extended periods at the 

North Sonde deployed at the bottom of the outfall channel (R-004) just above the point of 

confluence with the SCRE.  The low DO concentrations at the bottom of the outfall 
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channel are the result of dense emergent marsh vegetation in this area which limits the 

potential for re-aeration by wind-mixing. 

• It is recognized that seasonally averaged concentrations of nitrate and total phosphorus 

are generally higher at the ETS than monitoring locations in the SCRE and the current 

volume of VWRF discharges to the SCRE make it likely that nitrogen and phosphorus 

associated with VWRF effluent indirectly contribute, along with nutrients in other 

tributary ground and surface water flows, to the extent, frequency, and intensity of algal 

blooms and associated periods of unsuitable DO conditions for aquatic species in the 

SCRE. 

• The proportion of nutrient loading from the VWRF effluent sources versus nutrient 

loading from other groundwater and upstream surface water inputs, and the specific algal 

growth responses to VWRF nutrient loads in the SCRE cannot be precisely quantified 

from the available data. Given the number of nutrient sources and the complexity of 

nutrient cycling and transformation in lagoons such as the SCRE, there is uncertainty 

associated with the degree to which VWRF discharge-related nutrient loads may 

contribute to SCRE conditions for algal growth, and related periods of unsuitable DO in 

the SCRE receiving water, although some contribution to such conditions is expected to 

occur. 

• Recognizing the potential contribution of VWRF discharge related nutrient loads to 

periods of unsuitable DO conditions in the SCRE, the City is currently developing a 

diversion plan pursuant to the VenturaWaterPure project and Consent Decree to reduce 

VWRF discharges to the SCRE and to further treat nitrate in any remaining discharges 

via natural treatment wetlands or other methods. This diversion plan is being developed 

by the City independently of the NPDES Permit, but in conjunction with the Regional 

Water Quality Control Board, other regulatory agencies, Wishtoyo, Heal the Bay, and 

other stakeholders. 

• The City’s diversion plan will reduce the volume of effluent discharges and nutrient 

loading to the SCRE. 

• Reduction in VWRF discharge volumes and implementation of treatment wetlands or 

other supplemental nutrient treatment processes for any remaining discharge to the SCRE 

pursuant to the City’s diversion plan will decrease VWRF nutrient loads, which may be 

expected to decrease algal growth and related periods of unsuitable DO within the SCRE. 

However, nutrient levels associated with flow sources to the SCRE other than the VWRF 

are well above likely saturation thresholds for algal uptake. Therefore, periodic algae 

blooms and low DO concentrations are likely to persist even in the complete absence of 

VWRF discharges. 
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1 INTRODUCTION 

The City of San Buenaventura (City; also known as Ventura) owns and operates the Ventura 

Water Reclamation Facility (VWRF), which discharges some of its recycled, tertiary treated 

municipal wastewater to the Santa Clara River Estuary (SCRE) just south of the City near the 

mouth of the Santa Clara River (Figure 1-1). With a design capacity of 14 million gallons per day 

(MGD), the VWRF began operations in 1958 and currently treats approximately 9 MGD of 

municipal wastewater to tertiary standards (i.e., partial denitrification and filtration) under waste 

discharge requirements contained in Order No. R4-2013-0174, most recently adopted and 

renewed by the California Regional Water Quality Control Board, Los Angeles Region (Regional 

Board), on November 7, 2013 (National Pollution Discharge Elimination System [NPDES] 

Permit No. CA0053651). 

 
 

1.1 Historical Water Quality Impairments of the Santa Clara River 
Estuary 

Historically, SCRE waters have exceeded Basin Plan objectives for several parameters including 

ammonia, nitrate, toxicity, bacteria, DO, as well as pH (RWQCB 2014). While the VWRF 

discharge currently meets NPDES discharge effluent limitations, there are several historical water 

quality impairments for indicator bacteria; nitrate; as well as Toxaphane, and ChemA toxicity 

being addressed by a completed total maximum daily load (TMDL) 2 3. In March 2017, the City 

submitted detailed comments on the proposed 303 (d) listings for ammonia, pH, toxicity, and 

indicator bacteria by the RWBCB (2017), requesting recalculation of exceedances and 

consideration of appropriate determinations based on water quality conditions that are typical and 

biologically attainable within estuaries, and using recent data that are more reflective of current 

SCRE conditions. The City also requested delisting of nitrogen and nitrate based on recalculation 

using appropriate data and correct averaging periods. The Final California 2016 Integrated Report 

for the 303(d) List/305(b) Report did not recommend listing the SCRE for pH, recommended 

delisting the SCRE for nitrogen, nitrate, and recommended listing for ammonia and toxicity 

(RWQCB 2017). The Final California 2016 Integrated Report for the 303(d) List/305(b) Report 

did not recommend any changes to the historical water quality impairments for indicator bacteria, 

Toxaphane, and ChemA that are being addressed by a completed total maximum daily load 

(TMDL). 

 
 

1.2 Study Purpose 

This report has been prepared in fulfillment of the “Nutrient, Dissolved Oxygen and Toxicity 

Special Study” (NDOT Study) requirement of Order R4-2013-0174, § VI.c.2.b.ii. and examines 

the causes of any impairments related to nutrients, dissolved oxygen and toxicity in the SCRE. In 

accordance with the City’s NPDES Permit, Regional Board Order R4-2013-0174, for VWRF 

discharges requires the City to conduct a NDOT study, described below: 
 
 

2 Resolution R1 0-006 amending the Water Quality Control Plan for the Los Angeles Region (Basin Plan) 

by establishing the Total Maximum Daily Load (TMDL) for indicator bacteria in the Santa Clara River 

Estuary and Reaches 3, 5, 6 and 7. July 8, 2010 
3 Order No. R4-2010-018 - Conditional Waiver of WDR for discharges from irrigated lands within the 

Los Angeles Region. November 19, 2010 
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“The Discharger must perform a special study to identify the cause of nutrient, dissolved 

oxygen and toxicity impairments in the Estuary. The Dissolved Oxygen Study will 

include sufficient monitoring, including diurnal monitoring, to determine the suitability 

of DO levels for the Estuary’s aquatic life. If it is determined that the effluent from the 

Facility is causing the impairments, the Facility must propose a plan for reducing nutrient 

loading, including ammonia, nitrogen and phosphorus loading and toxicity impairments.” 

Order R4-20013-00174, § VI.c.2.b.ii. 

 

The primary purpose of the study is to determine the degree to which VWRF's effluent may be 

causing of current impairments of the SCRE related to the factors listed above and to propose a 

plan to address such issues where warranted. The City submitted the Combined Workplan for 

Phase 3 Estuary, Nutrient and Toxicity, and Groundwater Special Studies (Workplan) to the 

Regional Board on October 27, 2014 outlining the elements needed to address the information 

needs of the NPDES permit. In a letter dated December 12, 2014, the Regional Board approved 

the Workplan and prescribed some additional requirements. An updated Workplan with the 

additional requirements was submitted to the Regional Board on December 30, 2016. 
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Figure 1-1. Study area location and surrounding features of the Ventura Water Reclamation Facility and the Santa Clara River Estuary. 
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1.3 NPDES and Basin Plan Water Quality Objectives 

Effluent discharge limits for the VWRF have been defined in the NPDES Permit, while water 

quality objectives for the SCRE have been defined in the Basin Plan for the Coastal Watersheds 

of Los Angeles and Ventura Counties (Basin Plan) by the Regional Board (RWQCB 2018). 

Federally promulgated water quality criteria applicable to California waters for copper and zinc 

are incorporated into the Basin Plan by reference to the California Toxics Rule (CTR; 40 CFR 

131.38) under Priority Pollutants. The NPDES Permit for the VWRF discharge into the SCRE 

details the effluent limitations at the discharge point effluent transfer station (ETS or NPDES M- 

001) for water quality parameters, including DO, summer total ammonia (May to October), 

winter total ammonia (November to April), nitrate + nitrite as nitrogen, nitrate as nitrogen, nitrite 

as nitrogen, copper, acute toxicity, and chronic toxicity, among other parameters. Additionally, 

the NPDES Permit lists the receiving surface water limitations for the SCRE based on the water 

quality objectives contained in the Basin Plan at various locations in the SCRE. Tables 1-1 and 1- 

2 summarize the specific effluent and receiving water limitations for water quality parameters 

being evaluated for this study. No water quality limitation or water quality objective was 

specified for a location or a parameter in Tables 1-1 or 1-2 if the NPDES Permit concluded “No 

Limit” for a parameter from a reasonable potential analysis and no limit or water quality objective 

was listed in the NPDES Permit. 

 

The Basin Plan specifies both narrative and numeric water quality objectives applicable to the 

SCRE. The relevant numeric water quality objectives for DO, ammonia, nitrate + nitrite as 

nitrogen, nitrite as nitrogen, nitrate as nitrogen, total phosphorus, phosphate, acute toxicity, 

chronic toxicity, copper, and zinc are summarized in Tables 1-1 and 1-2. According to the Basin 

Plan, the ammonia water quality objective is the more stringent of the freshwater or saltwater 

objectives when the salinity is between 1 and 10 parts per thousand (ppt). The freshwater 

objective is applicable to inland surface waters in which the salinity is equal to or less than 1 ppt 

95 percent of more of the time and is based on the USEPA 1999 Update of Ambient Water 

Quality Criteria for Ammonia (USEPA 1999)4. The freshwater objective has three applicable 

objectives for total ammonia: a 1-hour average concentration, a 4-day average concentration, and 

a 30-day average concentration. The objectives for total ammonia are a function of the pH and 

temperature of the water, with considerations regarding the presence of salmonids or early life 

stages of fish are present, so they must be calculated using formulas as specified in the Basin Plan 

(RWQCB 2018). It is assumed salmonids are present in the SCRE, so the 1-hour average total 

ammonia concentration is calculated: 
 

0.275 39.0 
Total Ammonia1−Hour Avg = 

1 + 10(7.204−𝑝𝐻) 
+ 

1 + 10(𝑝𝐻−7.204) 

where pH is the pH of the water sample. It is assumed early life stages of fish are present in the 

SCRE, so the 30-day average total ammonia concentration is calculated: 
 

 

Total Ammonia 

 
 

30−Day Avg. 

0.0577 
= ( 

1 + 10(7.688−𝑝𝐻) 

2.487 
+ 

1 + 10(𝑝𝐻−7.688) 

 

) ∗ 𝑀𝐼𝑁(2.85, 1.45 ∗ 100.028∗(25−𝑇)) 

 

where T is the water temperature (oC). The 4-day average total ammonia concentration is 2.5 

times the 30-day average total ammonia concentration as calculated from the above formula. The 
 

4 The current Basin Plan ammonia water quality objective specifies the USEPA 1999 Update of Ambient 

Water Quality Criteria for Ammonia (USEPA 1999), but USEPA (2013) has recommended updated 

ambient water quality criteria for ammonia that is more stringent. 
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saltwater objective un-ionized ammonia is applicable to waters in which the salinity is equal to or 

greater than 10 ppt 95 percent of more of the time. The saltwater un-ionized ammonia objective 

has two applicable objectives, which are not a function of the pH or water temperature of the 

SCRE: a 1-hour average concentration of 0.233 mg un-ionized NH3/L and a 4-day average 

concentration of 0.035 mg un-ionized NH3/L. 

 

NPDES Permit effluent limitations and CTR metal water quality objectives used in this study for 
copper and zinc are presented in Table 1-1. The salinity varies from 1 ppt to greater than 10 ppt in 
the SCRE (Stillwater Sciences 2018), so according to the CTR and utilized in the development of 
NPDES Permit effluent limitations, the copper and zinc water quality objectives are the more 

stringent of either the freshwater or saltwater objectives. Saltwater copper and zinc water quality 
objectives were found to be the more stringent than freshwater based upon a hardness value of 

400 mg/L as CaCO3
5. Because saltwater objectives are independent of hardness, so only a single 

value for each objective is listed. 

 

A numeric copper effluent limitation as total recoverable copper (ug/L) was specified for the ETS 

(NPDES M-001) monitoring location in the NPDES Permit, but no numeric copper water quality 

objectives were specified for other monitoring locations in the SCRE. The ETS (NPDES M-001) 

copper effluent limitation was used as the copper water quality objective for receiving water 

monitoring locations, since it was more stringent than the CTR copper water quality criteria and it 

was developed based on conditions specific to the SCRE. Zinc water quality objectives as total 

recoverable zinc (ug/L) for all monitoring locations were based on the CTR zinc water quality 

criteria for saltwater. The CTR specifies zinc water quality criteria in terms of the dissolved 

metal, so a conversion factor was used to convert from dissolved zinc to total recoverable zinc. In 

saltwater, the conversion factor for zinc is equal to (1/0.946) for both the average monthly and 

maximum daily water quality objectives (USEPA 2004). 

 

NPDES Permit Effluent limitations or Basin Plan water quality objectives were not specified for 

some water quality parameters relevant for evaluating the nutrient and toxicity conditions in the 

SCRE and considered in this report. For example, specific summer and winter total ammonia 

concentrations were specified for the ETS (NPDES M-001) monitoring location in the NPDES 

Permit (Table 1-1), but no similar seasonal total ammonia concentration were specified for the 

SCRE receiving water monitoring locations. The Basin Plan total ammonia and un-ionized 

ammonia concentrations are the applicable ammonia water quality objectives to SCRE receiving 

water monitoring locations instead of seasonal total ammonia concentration limitations. There are 

no total phosphorus or phosphate water quality objectives specified in the NPDES Permit or the 

Basin Plan and the 2016 303(d) list specified “Do Not List” for phosphate, so no water quality 

objectives are specified in Table 1-2. 
 

 

 

 

 

 

 

 

 

 
 

5 Most of the receiving water hardness data (776 of 780 data points) and the average hardness as CaCO3 

(920 mg/L) were greater than 400 mg/L as CaCO3, in accordance with the SIP/CTR procedures, a 400 
mg/L hardness cap was used in calculating metal criteria (NPDES Permit No. CA0053651). 
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Table 1-1. Summary of NPDES and basin plan numeric water quality objectives related to aquatic toxicity. 
 

 
 
 
 

Site 

 

Summer  

(May to Oct) 

total ammonia 

(mg/L) 

 

Winter 

(Nov to Apr) 

total ammonia 

(mg/L) 

 
Calculated Freshwater Basin 

Plan objective for total 

ammonia 1 (mg/L) 

Un-ionized 

ammonia for 

inland waters 

not 

characteristic of 

freshwater 2 

(mg/L) 

 

 
Acute toxicity 3 (TUa) 

 
 

 
Chronic 

toxicity 4 

(TUc) 

 
Total 

Recoverable 

Copper 5 (ug/L) 

 

Total Recoverable 

Zinc 6 (ug/L) 

 

Avg 

monthly 

 

Max 

daily 

 

Avg 

monthly 

 

Max 

daily 

 

1-hr 

avg 

 

4-day 

avg 

 

30-day 

avg 

 

1-hr 

avg 

 

4-day 

avg 

Avg 

survival 

(%) 

Single 

test 

survival 

(%) 

 

Avg 

monthly 

 

Max 

daily 

 

Avg 

monthly 

 

Max 

daily 

VWRF, wildlife ponds and outfall channel 
 

ETS 

(M-001) 
1.07 1.17 1.3 1.4 Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

D-1 

(M-001A) 
n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

North Sonde 

(R-004) 
n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

Lower estuary 
 

South Sonde 

(R-002) 
n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

E-1 
(R-003) 

n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

Upper estuary and riverine 
 

E-2 

(n/a) 
n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

(R-005) n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

R-1 

(n/a) 
n/a n/a Calc. Calc. Calc. 0.233 0.035 > 90 > 70 1.0 6.1 14 86 95 

Data sources: NPDES Permit No. CA0053651 and RWQCB 2018 
1 The freshwater Basin Plan water quality objective for total ammonia is a function of pH and temperature with RWQCB (2018) providing the formulas to calculate the 1-hr, 4-day, or 30-day total 

ammonia water quality objectives. 
2 Un-ionized ammonia for inland waters not characteristic of freshwater is specified in RWQCB (2018). 

3 Acute toxicity limitation is reported as the percent survival of an indicator species in the undiluted effluent for a 96-hour static or continuous flow bioassay test. The two acute toxicity limitation 

standards are 1) the average survival for any 3 consecutive 96-hour test and 2) the single test survival. 
4 No chronic toxicity is permitted. No chronic toxicity is present when the TUc is equal to 1.0 as specified by the NPDES Permit. WRF is required to meet 1.0 TUc at the end of pipe (e.g., no mixing 

zone of dilution credit allowed) with an instream waste concentration of 100%. 

5 NPDES Permit only specifies the total recoverable copper effluent limitation at the ETS (M-001). Total recoverable copper effluent limitation at the ETS applied as the water quality objective for 
receiving water monitoring sites. 

6 Water quality objective for zinc at all monitoring sites is based on the California Toxic Rule (40 CFR 131.38) zinc water quality criteria in saltwater referenced in the Basin Plan. No zinc water quality 
objective is specified in the NPDES Permit. California Toxic Rule specifies zinc water quality criteria in terms of the dissolved metal, so a conversion factor was used to convert from dissolved zinc to 

total recoverable zinc. In saltwater, the conversion factor for zinc is equal to (1/0.946) for both the average monthly and maximum daily water quality objectives (USEPA 2004). 
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Table 1-2. Summary of NPDES and basin plan numeric water quality objectives related to 
dissolved oxygen and nutrients1. 

 

 
Site 

Instantaneous 

DO 

(mg/L) 

Average monthly 

nitrate + nitrite as N 

(mg/L) 

Average monthly 

nitrate as N 

(mg/L) 

Average monthly 

nitrite as N 

(mg/L) 

VWRF, wildlife ponds and outfall channel 

ETS 

(M-001) 
> 5 10 10 1 

D-1 

(M-001A) 
> 5 10 10 1 

North Sonde 

(R-004) 
> 5 10 10 1 

Lower estuary 

South Sonde 

(R-002) 
> 5 10 10 1 

E-1 

(R-003) 
> 5 10 10 1 

Upper estuary and riverine 

E-2 

(n/a) 
> 5 10 10 1 

(R-005) > 5 10 10 1 

R-1 

(n/a) 
> 5 10 10 1 

Data sources: NPDES Permit No. CA0053651 and RWQCB 2018 
1 No total phosphorus or phosphate water quality objectives were specified in the NPDES Permit or the Basin Plan. 

 

 

2 DATA COLLECTION AND QA/QC 

Water quality data has regularly been collected by the City to fulfill the monitoring requirements 

of the NPDES permits for the VWRF discharge to the SCRE with the specific monitoring 

requirements of the current NPDES Permit (No. CA0053651) taking effect on January 1, 2014. In 

addition to the NPDES water quality monitoring, the City initiated combined water quality data 

collection for the Phase 3 Study, including the Nutrient, Dissolved Oxygen, and Toxicity Special 

Study in late January 2015. The monitoring locations, the water quality parameters collected, and 

the frequency of the data collection are detailed in the Final Phase 3 Study report (Stillwater 

Sciences 2018) and summarized in Appendix A. VWRF facility upgrades were completed in 

2011, so only NPDES data from 2012 to 2016 along with the Phase 3 data collected between 

2015 and 2016 were compiled for this analysis of the nutrient, dissolved oxygen, and toxicity 

conditions in the SCRE. The monitoring locations in the SCRE are specified using their Phase 3 

naming convention in Figure 2-1. While the Phase 3 Study and the NPDES permit have different 

naming conventions for monitoring locations, the names of monitoring locations often correspond 

to approximately the same location. Table 2-1 lists the Phase 3 Study name for a monitoring 

location and its corresponding NPDES Permit name. In this report, the Phase 3 Study naming 

convention will generally be used. The NPDES Permit naming convention is always preceded by 

NPDES (e.g., NPDES M-001 or NPDES R-001), if it is used. 
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Figure 2-1. Locations of monitoring stations around the SCRE for the Phase 3 Special Studies. 
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Table 2-1. Comparison of monitoring location between the Phase 3 Study and NPDES permit 

naming conventions. 
 

Phase 3 Study NPDES permit 

VWRF, wildlife ponds and outfall channel 

ETS M-001 

D-1 M-001A 

North Sonde (outfall channel) R-004 

Lower estuary 

 
Upper estuary and riverine 

 
 

The Final Phase 3 Study report (Stillwater Sciences 2018) presents all the data measured as part 

of the water quality data collection, including the Phase 3 data used in this study. The specific 

water quality data relevant for analyses of the dissolved oxygen, nutrients, toxicity, and trace 

metals in the SCRE are presented within this report and its appendices. In addition to surface 

water quality data collection, groundwater and subsurface water quality data was collected as part 

of the Phase 3 Study (Stillwater Sciences 2018) and the Groundwater Special Study (Hopkins 

2018), but the data are only referenced in this report when relevant for the analysis. 

 
 

2.1 Analytical Water Quality Laboratory Data 

Data from samples collected from 2012–2016 as part of the VWRF’s required NPDES reporting 

as well as the data from 2015–2016 as part of the Phase 3 Study data collection efforts were used 

for the Phase 3 Study, pursuant to the approved Workplan. The details of the QA/QC for the 

analytical testing is presented in Stillwater Sciences (2018) with the relevant nutrient and metals 

QA/QC issues encountered during 2015 to 2016 sampling summarized below: 

1. Metals analysis during February 2015 was conducted on unfiltered samples only and so 

dissolved metals were not reported. 

2. Metals analysis for samples collected during May 2015 were analyzed using an incorrect 

method (USEPA 200.7). Additional samples were collected in June and analyzed under 

USEPA Method 200.8 in accordance with the Workplan. 

3. Metals analysis for the ETS (NPDES M-001) location in August 2015 was conducted on 

unfiltered samples only and so dissolved metals were not reported. 

4. With the exception of the July 2015 sampling event, field duplicates were inadvertently 

omitted from sample collections during other sampling events during 2015. 

5. For the July 2015 sampling event, phosphate was inadvertently omitted on the analysis 

request (COC) for sites D-1 (NPDES M-001A), R-1, E-1 (NPDES R-003) and E-2 and 

only total phosphorus (TP) was reported. 

6. Lab reports for metals occasionally reported dissolved metal concentrations greater than 

the total recoverable metal concentrations for samples taken between 2015 and 2016 for 

the Phase 3 Study. Dissolved copper was greater than total recoverable copper in 15% of 

samples, while dissolved zinc was greater than total recoverable zinc in 30% of samples. It 

is unknown whether the result was due to mislabeling of samples or another cause. 

E-2 

R-1 

n/a 

R-005 

South Sonde 

E-1 

R-002 

R-003 
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While a number of methods are available to infer below the laboratory detection or reporting limit 

(Zar 2010), samples with analytical concentrations that were below the method reporting limit 

(MRL) were assumed to equal the MRL for the purposes of calculating overall summary statistics 

but only values above the MRL were used in analyzing exceedances of water quality objectives. 

Lastly, daily sampling results are sometimes in excess of the monthly average results reported 

under the NPDES permit, but none of these were due to the assumption that concentrations below 

the MRL were equal to the MRL. 

 
 

2.2 Toxicity Testing 

As required under the City’s NPDES permit, acute and chronic toxicity testing was conducted to 

evaluate toxicity conditions for VWRF discharge and the SCRE. Acute toxicity evaluates the 

survival of an indicator species in a water sample over a 96-hour period, while chronic toxicity 

evaluates the effects of a water sample on a critical life stage for an indicator species over a 

shorter exposure period that depends on the species being tested. In addition to the acute and 

chronic toxicity testing conducted pursuant to requirements in the NPDES Permit (No. 

CA0053651), toxicity testing of the VWRF effluent (ETS or NPDES M-001), VWRF 

wildlife/polishing ponds outlet Parshall flume gaging station (D-1 or NPDES M-001A), VWRF 

receiving waters in the SCRE (E-1 or NPDES R-003 and E-2), and the upstream 

estuarine/riverine location (NPDES R-005) were performed as part of the Phase 3 Study data 

collection, as specified in the Workplan. Acute toxicity was monitored annually by measuring the 

percent average survival of the fathead minnow, Pimephales promelas, in the undiluted effluent 

for 3 consecutive 96-hour static bioassay tests. 

 

Chronic toxicity testing was measured by conducting critical life stage chronic toxicity tests on 

24-hour composite 100 percent effluent samples or receiving water grab samples, per NPDES 

Permit. The chronic toxicity of the effluent is reported in Chronic Toxicity Units, TUc, where a 

value of 1.0 indicates there was no chronic toxicity measured in the water sample. TUc greater 

than 1.0 indicates chronic toxicity was measured during a critical life stage toxicity test with 

higher TUc values corresponding to increasing chronic toxicity. Chronic toxicity test screening 

was conducted to determine the most sensitive of three potential indicator species to use for 

chronic toxicity testing with re-screening occurring every 24 months. Initial toxicity screening 

testing determined the most sensitive species was the green algae (Selenastrum capricornutum 

[now called Pseudokirchneriella subcapitata]) growth, so it was selected as the chronic toxicity 

indicator species, per the NPDES Permit (No. CA0053651), requirements. Rainbow trout 

(Oncorhynchus mykiss) juveniles, the amphipod Hyalella azteca, and the sea urchin 

Strongylocentrotus purpuratus were also selected as indicator species to better represent the 

special-status fish species, steelhead and tidewater goby (Eucyclogobius newberryi), that inhabit 

the SCRE. Tidal exchanges with high salinity ocean waters are expected to strongly influence 

observed toxicity results, so rainbow trout juveniles and the H. Azteca were tested during closed- 

mouth, freshwater dominated conditions and the sea urchin was tested during open-mouth 

conditions depending upon the observed salinity in receiving water samples. When receiving 

water samples collected during open-mouth conditions exhibited a range of salinities, all samples 

in excess of 2 ppt were adjusted to full seawater strength (approx. 35 ppt) for these tests. 

Additional details on the species selected for the quarterly toxicity testing and toxicity results are 

presented in the Final Phase 3 Study report (Stillwater Sciences 2018). 

 

Aquatic Bioassay & Consulting Laboratories (ABC Labs) is a California ELAP certified 

laboratory (#1907), which follows rigorous QA/QC procedures including annual inspections with 

review of testing procedures, internal QA/QC results, and reports. Each year, ABC Labs 
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participates in a nationwide DMR survey for each test species, including analysis of EPA- 

provided control samples and verification that results are within a range of the mean of other 

certified laboratories nationwide. Separate from certification requirements, each toxicity test must 

pass test acceptability criteria established in the EPA protocols, including testing organisms using 

laboratory controls, ensuring the variability in the control is low, and ensuring control water 

quality meets certain criteria (temperature, pH, etc.). Lastly, each toxicity test or batch of tests are 

accompanied by an associated Reference Toxicant test to ensure the organisms being used 

perform to a standard of past lab performance. Reference Toxicant tests are performed once a 

month by the lab, but they are not necessarily concurrent with the SCRE tests. A new test must 

fall within ±2 SD of the mean of the 20 most recent reference toxicant tests for an organism. No 

QA/QC issues affecting the usability of the toxicity testing results were identified. 

 
 

2.3 Continuous In situ Water Quality Data 

Continuous water monitoring was conducted by ABC Labs at three locations between January 

2015 and December 2016 using 3–4 unattended multi-parameter sondes (YSI EXO2, Yellow 

Springs Instruments, Yellow Springs, OH). At the South sonde location, a second sonde was 

deployed nearer the water surface, so a total of four sondes were deployed in the SCRE. Sondes 

were removed from the SCRE in anticipation of high flows from storm events as well as during 

extended periods of open-mouth status to prevent damage or vandalism. Additional daily spot 

checks and in situ profiles were collected during daylight hours to address the resulting data gaps 

when sondes were removed. In situ profile measurements made at the same water column 

position as the deployed sondes were presented with the continuous sonde data to show temporal 

water quality trends during both closed-mouth and open-mouth conditions. Stillwater Sciences 

(2018) details the general procedures to ensure sondes data quality met acceptable standards, the 

subsequent QA/QC review of the recorded data, and data exclusions after the QA/QC review. 

 

Several periods of continuous DO data collected by the deployed sondes had to be excluded 

because the continuous DO data showed deviations greater than 2 mg/L from in situ DO readings 

using a more recently calibrated sensor unit. In general, large deviations between the deployed 

sonde and the recently calibrated unit were apparent following recent breaches and open-mouth 

conditions, making sonde data credibility questionable and requiring it be excluded from further 

analysis. Whether this was related to sensor drying, fouling, or algal growth on/accumulation 

around sensors is unknown. Table 2-2 shows the periods that were excluded from analysis of the 

continuous data record based on post-deployment spot checks. After QA/QC review, 

approximately 70% (19,563 of 28,450) of Central (bottom) sonde measurements were validated 

to within ± 2 mg/L DO along with approximately 60% (22,854 of 38,797) of North (bottom) 

sonde measurements in the outfall channel, 78% (24,649 of 31,710) of South (bottom) sonde 

measurements, and 91% (29,829 of 32,849) of South (surface) sonde measurements 
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Table 2-2. DO data exclusions from the continuous in situ water quality record. 
 

Sonde location Begin date End date 

 

 
Central (bottom) 

2/12/2015 3/2/2015 

6/10/2015 6/29/2015 

8/12/2015 8/27/2015 

10/30/2015 11/23/2015 

12/17/2015 1/5/2016 

2/10/2016 3/16/2016 

 

 
North (bottom) 

2/12/2015 3/2/2015 

7/24/2015 8/12/2015 

10/30/2015 11/23/2015 

12/17/2015 1/5/2016 

2/10/2016 3/16/2016 

6/15/2016 7/12/2016 

 
South (bottom) 

2/12/2015 3/2/2015 

8/12/2015 8/27/2015 

9/2/2015 9/28/2015 

10/12/2016 11/8/2016 

South (surface) 
2/12/2015 3/2/2015 

6/23/2016 7/20/2016 

 
 

2.4 Supplemental Water Quality Sampling at Site R-1 in 2016 

As requested by VCK in fall 2015, an evaluation of the surface water monitoring location for R-1 

was carried out to ensure that the sample was representative of riverine as well as potential 

hyporheic (groundwater) influences upstream of the SCRE (i.e., downstream of Victoria Avenue 

bridge and upstream of the Santa Clara River Estuary). As described in the Workplan for the 

Phase 1 studies and continuing through Phase 2 and the Phase 3 Workplans, sample point R-1 

was intended to capture riverine flows unaffected by VWRF discharge and is used to provide an 

upstream control unaffected by conditions in the SCRE. While unaffected by VWRF discharges 

and little evidence of hyporheic inputs was identified (Stillwater Sciences 2018), the water quality 

conditions at R-1 are still affected by upstream anthropogenic sources and it is not intended to 

represent pristine riverine conditions. The location was selected by evidence of flowing water 

(i.e., visible disturbance of the water surface by river flow and or hyporheic upwelling). 

 

Detailed review of field notes indicated that the R-1 sampling location used in 2015 was just 

upstream of the Harbor Blvd. bridge, corresponding to the NPDES R-005 monitoring location. 

Because this location did not correspond to the farthest upstream extent of SCRE inundation 

during the extended periods of inundation occurring during 2015, additional data collection was 

initiated in 2016 that included sampling at both the NPDES R-005 location as well as the Phase 3 

“R-1” location farther upstream as detailed in the Phase 3 Workplan. Results of these events were 

included in the Phase 3 water quality data compilation. It should be noted that although riverine 

surface water flows were apparent during all sampling events in 2016 and surface flows were 

measured in July 2017, no information regarding the source(s) of these flows was collected and 

hyporheic upwelling was not observed. 



Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

June 2018 Stillwater Sciences 
13 

 

 

 

3 MONITORING RESULTS 

This section includes: assessment of contemporary SCRE physical and chemical water quality 

conditions based on recent data collected since VWRF facility upgrades were completed in 2011. 

A discussion of historical (1997–2010) water quality conditions is provided in the Phase 1 study 

(Stillwater Sciences 2011). This section summarizes the SCRE in situ and analytical water 

quality, trophic status, toxicity, and trace metals results based on recent surface water and 

groundwater data (2012–2016). SCRE water quality data analyzed in this report for the SCRE 

were compiled from two sources including: 

1. 2015–2016 data collected in accordance with the Phase 3 Final Monitoring Plan (Stillwater 

Sciences 2015); and 

2. 2012–2016 data collected as required under the NPDES permit (No. CA0053651) (Ventura 

2012, 2013, 2014, 2015, 2016). 

 
For the purposes of the analyses in this report, all surface water quality data were grouped by 
their general location within the SCRE. Sites in the vicinity of the VWRF include the ETS 
(NPDES M-001)(the legal compliance point for the NPDES-permitted VWRF discharge); the 
Wildlife Pond discharge at D-1 [NPDES M-001A], and the outfall channel (NPDES R-004) 
corresponding to the North Sonde deployment. SCRE receiving waters include lower estuary sites 
generally located between the eastern end of the McGrath State Beach campground and the open 
water areas east of Harbor Blvd., including NPDES R-002 corresponding to the South Sonde 

deployment, and site E-1 (NPDES R-003) corresponding to the Central Sonde deployment, upper 
estuary sites generally located near Harbor Blvd. (E-2, NPDES R-005) as well as site R-1 used to 
represent riverine inputs to the SCRE. The analytical water quality samples collected in surface 
waters during the Phase 3 Study and as required by NPDES (No. CA0053651) were analyzed for 

nutrients (total ammonia [NH3 + NH4
+], total Kjeldahl nitrogen [TKN], nitrate [NO3], nitrite 

[NO2], phosphate [PO4], and total phosphorus [TP]), and metals (total and dissolved copper [Cu], 
total and dissolved zinc [Zn]). For each water quality parameter evaluated as part of this study, 

summary statistics collected during daylight hours since 2012–2016 are presented in tables for 
both open and closed-mouth conditions during winter, spring, summer, and fall time periods. 

 
 

3.1 Dissolved Oxygen 

3.1.1 In situ water quality 

During grab sampling conducted during daylight hours, DO concentrations were highly variable 

throughout the SCRE, but generally higher during open-mouth conditions than closed-mouth 

conditions (Table 3-1). The DO grab sample measurements are detailed in the Final Phase 3 

Study report, Appendix B (Stillwater Sciences 2018). DO was generally greater than 7 mg/L and 

suitable for aquatic life, yet some areas of the SCRE frequently did not meet the Basin Plan water 

quality objective for dissolved oxygen of ≥ 5mg/L (RWQCB 2018). The ETS (NPDES M-001) 

monitoring location was always above the Basin Plan water quality objective during fall, winter, 

and spring, but DO was below 5 mg/L in 6 of 912 water samples during summer or in less than 1 

percent of the water samples. Similarly, the DO at D-1 (NPDES M-001A) also was above the 

Basin Plan water quality objective for DO during most of the year, but the DO was below 5 mg/L 

in approximately 2 percent of the water samples during winter. During closed-mouth conditions, 

the outfall channel location (North Sonde [NPDES R-004]) was below the 5 mg/L water quality 

objective in 22 percent and 47 percent of the samples for the spring and summer periods, 

respectively (Table 3-2). Though DO is highly variable, in comparison to open water sites with a 
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greater potential for wind mixing the North Sonde is located in an area dominated by emergent 

marsh vegetation limits the potential for re-aeration. 

 
Table 3-1. Summary of SCRE in situ water quality by mouth closure status during grab sampling 

events (2012–2016). 
 

 
Site1

 
Mouth 

status 

Dissolved oxygen (mg/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) 2 All 7.4 5.4–8.4 7 5.7–7.9 6.7 4.4–7.8 7 5.4–8.6 

D-1 (M-001A) All 15.20 1–21.6 14.7 6.9–20.3 11.1 3.9–17.7 13.7 6.8–22.8 

North Sonde 

(R-004) 

Open 12.2 0.6–20.2 9.4 4.5–12.4 7.4 3.5–10.6 11.6 11.0–12.1 

Closed 13.4 1.1–35.4 8.7 2.8–25.1 5.7 0.7–16.9 10.9 0.8–25.6 

Lower estuary 

South Sonde 

(R-002) 

Open 9 1.1–12.9 8.9 2.6–14.0 6.5 0.9–14.6 9 7.6–10.5 

Closed 15.2 0.8–34.2 11 3.5–32.9 9.9 0.5–20.9 16.2 5.7–30.1 

Central Sonde 

(n/a) 

Open n/a n/a 11.2 3 n/a n/a n/a n/a n/a 

Closed 13.2 0.8–31.1 9.2 7.6–11.9 9.8 6.2–14.5 8.4 6.2–10.9 

 

E-1 (R-003) 
Open 10.3 6.9–14.4 8.4 1.7–14.8 7.2 1.4–12.0 10.4 3 n/a 

Closed 14.2 1.1–28.9 10 1.1–27.8 9.2 1.7–17.7 15 2.4–29.4 

Upper estuary and riverine 

 

E-2 (n/a) 
Open n/a n/a n/a n/a 10.4 4.9–14.9 n/a n/a 

Closed 13.8 0.9–26.6 10 7.1–15.2 n/a n/a 11.7 6.4–31.9 

 

(R-005) 
Open 9.4 6.6–12.3 8.2 1.0–13.8 6.5 4.7–9.7 14.3 3 n/a 

Closed 13.7 0.8–37.1 10.2 0.8–22.0 9.2 1.0–19.6 13 2.7–25.1 

 

R-1 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a 8.4 3 n/a 12.9 3 n/a 7 3 n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Water sample at the ETS is a 24-hour composite sample. 

3 Value based upon a single reading, so no range is reported. 
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Table 3-2. Frequency of analytical grab samples below the 5 mg/L water quality objective for 

DO (2012–2016). 
 

Site (see 

note) 

Winter Spring Summer Fall 

Closed Open Closed Open Closed Open Closed Open 

VWRF, wildlife ponds and outfall channel 

ETS 

(M-001) 
0 of 900 days 0 of 917 days 

6 of 912 days 

(<1%) 
0 of 906 days 

D-1 

(M-0001A) 

1 of 42 days 

(2%) 
0 of 39 days 0 of 42 days 0 of 43 days 

North Sonde 

(R-004) 

5 of 62 

days 

(8%) 

1 of 8 days 

(13%) 

12 of 54 

days 

(22%) 

1 of 15 

days 

(7%) 

35 of 75 

days 

(47%) 

1 of 4 

days 

(25%) 

12 of 73 

days 

(16%) 

0 of 2 

days 

Lower estuary 

South Sonde 

(R-002) 

3 of 45 

days 

(7%) 

2 of 19 

days(11%) 

3 of 45 

days 

(7%) 

3 of 20 

days 

(15%) 

6 of 46 

days 

(13%) 

5 of 31 

days 

(16%) 

0 of 55 

days 

0 of 

21 

days 

Central 

Sonde (n/a) 

1 of 5 

days 

(20%) 

 
n/a 

0 of 3 

days 

0 of 1 

days 

0 of 10 

days 

 
n/a 

0 of 7 

days 

 
n/a 

 

E-1 (R-003) 

4 of 63 

days 

(6%) 

 

0 of 8 days 

5 of 55 

days 

(9%) 

3 of 15 

days 

(20%) 

10 of 72 

days 

(14%) 

1 of 5 

days 

(20%) 

1 of 72 

days 

(1%) 

0 of 1 

days 

Upper estuary and riverine 

 

E-2 (n/a) 

1 of 6 

days 

(17%) 

 
n/a 

0 of 3 

days 

 
n/a 

1 of 11 

days 

(9%) 

 
n/a 

0 of 7 

days 

 
n/a 

 

(R-005) 

4 of 62 

days 

(6%) 

 

0 of 7 days 

6 of 54 

days 

(11%) 

3 of 14 

days 

(21%) 

11 of 70 

days 

(16%) 

1 of 4 

days 

(25%) 

5 of 68 

days 

(7%) 

0 of 1 

days 

R-1 (n/a) n/a n/a 
0 of 1 

days 
n/a 

0 of 1 

days 
n/a 

0 of 1 

days 
n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Note: Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

 

In addition to grab sampling, vertical profile measurements of DO were collected monthly from 

October through May at E-1 (NPDES R-003), E-2 (n/a), R-1 (NPDES R-005), as well as three 

sonde locations. The DO vertical profile measurements are detailed in the Final Phase 3 Study 

report, Appendix D, Figures D-9 through D-42 (Stillwater Sciences 2018). The SCRE was 

generally vertically mixed during sampling events and density stratification typically was only 

apparent in sampling conduced shortly following breaching of the beach berm (e.g., January 

2015, January-March 2016, July 2016), but DO concentration variations with depth during some 

vertical profile measurements reveal spatial variations in the DO concentration in the SCRE 

(Figure 3-1). While the percent of the depth with DO below 5 mg/L ranged from 0 percent to 100 

percent depending on the location, DO concentrations at most sampling locations in the SCRE 

receiving waters were typically above 5 mg/L for 50 percent or more of the water column even if 

one or two locations had DO below 5 mg/L for the entire water column. The one exception to this 

occurred in March 18, 2015 when DO at the ETS (NPDES M-001) was 6.14 mg/L, but DO at all 

SCRE receiving water sampling locations was below 5 mg/L for the entire water column at each 

location. The DO was infrequently below 5 mg/L for more than 50 percent of the water depth for 

most sampling locations except the North Sonde in the outfall channel. DO was below 5 mg/L in 
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the entire water column most frequently at the North Sonde where it occurred in 21 percent of the 

vertical profiles. 
 

Figure 3-1. Variations in the percent depth with DO > 5 mg/L at SCRE monitoring locations. 

 
3.1.2 Continuous in situ water quality 

Continuous DO concentrations recorded during closed mouth conditions show a wide range of 

DO concentrations at all four sondes with the highest DO generally occurring during the winter 

following breaching events (Figure 3-2). After a breach event in January 2015, the SCRE 

exhibited very high DO during the initial sonde deployment with a notable drop-off in DO across 

all monitoring locations for approximately 1-week during mid-March 2015. The continuous in 

situ data was consistent with individual in situ spot checks using an independently calibrated 

sonde and a similar pattern was seen at all sonde monitoring locations. There was not sufficient 

information to identify the cause of the DO decrease in mid-March 2015, but its occurrence at all 

monitoring locations suggested a die-off of algae or potentially as a result of the introduction of 

un-oxidized organic matter (i.e., BOD) to the SCRE from upstream sources. 

 

DO concentrations at the North Sonde deployment in the outfall channel located in dense 

vegetation showed extended periods of low DO during 2015–2016, median annual DO in open 

water areas of the SCRE (Central and South Sonde deployments) was above 7 mg/L (Table 3-3). 

Median DO concentrations at the North Sonde were above Basin Plan objectives during winter, 

whereas DO concentrations at other sonde locations were above Basin Plan objectives throughout 

the year. The DO percent saturation was significantly greater than 100% during winter at all 

sonde locations, especially following SCRE berm breaching and open-mouth conditions. 

Although diurnal variations in DO above and below 5 mg/L were observed during portions of the 

data record at all sites, especially following breach events, extended periods of depressed DO 

below 5 mg/L were observed at the North Sonde location (Figure 3-2) where dense marsh 

vegetation may limit the potential for re-aeration by wind mixing (Figure 2-1). 
. 
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Figure 3-2. The 2015–2016 continuous (black symbols) and instantaneous (red symbols) in situ 
dissolved oxygen concentrations at the specified sonde monitoring locations in the 
SCRE during closed-mouth (grey shading) and open-mouth (no shading) conditions. 
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Table 3-3. Summary of SCRE in situ dissolved oxygen quartiles by season during 2015–2016. 
 

Location 
North bottom 

(n=38,797) 

Central bottom 

(n=28,450) 

South bottom 

(n=31,710) 

South surface 

(n=32,849) 
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Dissolved oxygen (mg/L) 

Winter 29.1 28.3 30.5 30.7 27.9 33.9 27.6 5.3 44.9 19.4 12.6 27.8 

Spring 4.8 2.6 6.9 9.5 5.9 12.0 8.9 5.2 11.4 8.0 4.5 10.6 

Summer 3.1 1.5 5.1 12.9 9.1 16.2 10.1 8.1 12.8 9.8 8.0 12.3 

Fall 4.0 2.1 6.1 10.6 7.4 13.5 8.9 7.5 11.7 11.3 8.3 14.8 

Dissolved oxygen (% sat) 

Winter 325 315 339 332 301 374 304 61 546 189 129 305 

Spring 49 25 73 106 66 135 95 56 127 92 52 125 

Summer 66 50 89 144 100 186 130 97 172 117 94 150 

Fall 48 25 68 n/a n/a n/a 81 77 90 129 98 166 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018. 

Note: Sonde maintenance during October 2015 required South sonde (bottom) to be redeployed at Central Sonde 

location and South sonde (surface) to be redeployed as South sonde (bottom). 

 

 

3.2 Nutrients 

Summary statistics of nitrogen and phosphorus parameters from the measured data under open 

and closed-mouth conditions in the SCRE for winter, spring, summer, and fall are presented in 

the sections below. If reported values were below a MRL, then the MRL was used for subsequent 

calculation of averages or other summary statistics. 

 
3.2.1 Nitrogen 

Total nitrogen6 within the SCRE during closed-mouth conditions is greatest during the fall and 

concentrations are generally similar between the spring, summer, and winter seasons (Table 3-4 

and Table 3-5). Total ammonia was usually low throughout the SCRE, but some measurements of 

total ammonia were greater than 1 mg-N/L with the two highest concentrations of 2.9 mg-N/L 

and 3 mg-N/L occurring at the South Sonde (NPDES R-002) and estuarine/riverine (R-1) 

sampling locations, respectively, during summer closed-mouth conditions. Total ammonia 

concentrations at D-1 (NPDES M-001A) at the wildlife ponds and at the North Sonde (NPDES 

R-004) in the outfall channel tended to be the same or less than the ammonia concentrations in 

the lower and upper estuary sampling locations. Nitrate concentrations at the ETS were variable 

(3 –11.7 mg-N/L), with seasonal averages in excess of those found at the wildlife pond outlet 

(NPDES M-001A), outfall channel (NPDES R-004) and  SCRE receiving water sites (NPDES R- 
 

 

6  Total nitrogen is the sum of NH3, NO3, NO2, and organic nitrogen (TKN minus NH3) 



Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

June 2018 Stillwater Sciences 
19 

 

 

 

001, R-003, R-005) (Table 3-5). Nitrite concentrations are not reported because the SCRE nitrite 

concentration was consistently below the MRL for nitrite (< 0.4 mg-N/L). 

 

The concentrations of the total ammonia, un-ionized ammonia, nitrate, and nitrate + nitrite were 

compared with NPDES limits and Basin Plan water quality objectives (Table 3-6 to Table 3-8). In 

determining the applicable thresholds for ammonia, the average salinity of the VWRF discharge 

for the water samples at the ETS was 1.2 ppt, with salinity greater than 1 ppt in 95% of the 

samples (70 of 74). For this reason, the more stringent saltwater objectives were applied at the 

ETS monitoring location along with the receiving water monitoring locations. The individual 

grab samples analyzed for nitrogen compounds and the concentrations of the nitrogen compounds 

measured in the grab samples are only representative of the instantaneous concentration in the 

SCRE at the time of the water sample. Although actual 4-day or 30-day average concentrations 

for the various nitrogen compounds are not available, at least 10 years of monthly nitrogen data 

are available for ETS (NPDES M-001) and SCRE due to NPDES permit monitoring 

requirements. The number of times a water samples was greater than a multi-day average water 

quality objective is reported for informational purposes only. 
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Table 3-4. Summary of SCRE in situ ammonia and TKN by mouth closure status during sampling events (2012–2016). 
 

 

Site1
 

 
Mouth 

status 

Ammonia (mg-N/L) TKN (mg-N/L) 

Winter Spring Summer Fall Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 
 

ETS 

(M-001) 
All 0.6 < 0.1–1 0.6 0.2–0.9 0.7 0.2–1.2 0.6 < 0.1–0.9 1.6 0.4–3.3 1.4 0.3–2.2 1.6 1.1–2.1 1.7 0.8–5.2 

D-1 

(M-001A) 
All < 0.1 < 0.1–0.2 0.2 < 0.1–0.4 0.2 < 0.1–0.3 0.2 < 0.1–0.4 2 1.6–2.4 1.8 0.6–3.3 2.5 1.1–3.7 2.1 0.2–3.2 

North 

Sonde 

(R-004) 

Open 0.3 3 NA 0.4 0.3–0.5 NA NA 0 NA 1.5 3 NA 1.8 1.1–2.6 NA NA 0 NA 

Closed 0.16 < 0.1–0.7 0.19 < 0.1–0.6 0.2 <0.1–0.3 0.13 < 0.1–0.2 2 0.3–3 2.5 1.3–5.3 3.1 1.4–6.4 3.17 0.9–5.3 

Lower estuary 
 

South 

Sonde 

(R-002) 

Open 0.3 3 NA 0.83 0.3–1.5 NA NA 0 NA 1.8 3 NA 1.4 0.8–2.2 NA NA 0 NA 

Closed 0.21 < 0.1–0.7 0.27 < 0.1–0.6 0.4 < 0.1–2.9 0.13 < 0.1–0.4 2.8 1.1–4 3.3 1.5–4.7 3.8 1.1–8.2 3.46 0.2–7.8 

E-1 

(R-003) 

Open < 0.1 3 NA 0.4 < 0.1–0.7 NA NA 0 NA 1.4 3 NA 1 0.4–1.5 NA NA 0 NA 

Closed 0.15 < 0.1–0.7 0.25 < 0.1–0.7 0.2 < 0.1–0.6 0.11 < 0.1–0.2 2.3 0.5–4.4 2.7 0.7–5.5 3.6 0.5–7.6 3.8 1–7.8 

Upper estuary and riverine 
 

 
E-2 (n/a) 

Open 0.33 < 0.1–0.8 0.4 3 NA NA NA < 0.1 3 NA NA NA 1.4 3 NA NA NA 0.1 3 NA 

Closed 0.3 3 NA 0.14 < 0.1–0.2 < 0.1 < 0.1–0.3 0.16 < 0.1–0.4 2.8 0.2–4.3 1.5 0.7–2 4.4 1.4–8.4 2.64 1.4–3.5 

 
(R-005) 

Open 0.25 < 0.1–1.0 0.55 0.2–1 NA NA 0 NA 1.6 3 NA 1.9 1.1–3.6 NA NA 0 NA 

Closed NA NA 0.19 < 0.1–0.4 0.2 < 0.1–0.5 0.16 < 0.1–0.4 2.2 0.3–4.3 2.9 0.8–5.5 3.9 1.4–9.2 3.22 0.8–4.6 

 
R-1 (n/a) 

Open NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Closed 0.33 < 0.1–0.8 0.3 < 0.1–0.5 3 3 NA 0.4 3 NA NA NA 0.9 0.3–1.6 5.3 3 NA 0.8 3 NA 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Organic nitrogen concentrations were calculated by subtracting the ammonia concentrations from TKN. 

3 Because value based upon a single reading, no range is reported 
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Table 3-5. Summary of SCRE in situ organic nitrogen and nitrate by mouth closure status during sampling events (2012–2016). 
 

 

Site1
 

 
Mouth 

Status 

Organic nitrogen (mg-N/L)2
 Nitrate (mg-N/L) 

Winter Spring Summer Fall Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 
 

ETS 

(M-001) 
All 1 0–2.4 0.9 0.2–2 0.9 0.2–1.3 1.1 0.1–4.6 8 5.2-9.6 7.8 5.4-11.7 8.3 5.8–9.7 8.4 5.6–10.2 

D-1 

(M-001A) 
All 1.9 1.5–2.3 1.6 0.5–3.2 2.4 1–3.5 1.9 0–3.1 6.9 5-10.4 6.2 3.3-10.4 6.2 4.7–7.8 9.3 4.7–15.6 

North Sonde 

(R-004) 

Open 1.2 3 NA 1.4 0.8–2.1 NA NA NA NA 11 3 NA 5 2.4–9.4 NA NA 0 NA 

Closed 1.8 0.2–2.9 2.3 1.1–5.2 3 1.2–6.1 3 0.7–5.2 4.1 2.3–10 2.5 < 0.4–5.6 3.2 < 0.4–7.4 4.8 < 0.4–15 

Lower estuary 
 

South Sonde 
(R-002) 

Open 1.5 3 NA 0.6 0.5–0.7 NA NA NA NA 1 3 NA 2.4 < 0.4–5.1 NA NA 0 NA 

Closed 2.6 0.9–3.9 3 1.4–4.4 3.4 1–8.1 3.3 0–7.7 2.9 < 0.4–8.4 0.9 < 0.4–2.8 0.5 < 0.4–0.9 2.1 < 0.4–13 

 
E-1 (R-003) 

Open 1.3 3 NA 0.6 0.3–1.1 NA NA NA NA 11 3 NA 3.3 1.5–4.9 NA NA NA NA 

Closed 2.1 0.4–4.3 2.4 0.4–5.4 3.4 0.4–7.3 3.7 0.8–7.7 2.6 0.9–4.8 1.1 < 0.4–3.8 1.4 < 0.4–6.1 3.1 < 0.4–15 

Upper estuary and riverine 
 

 
E-2 (n/a) 

Open NA NA 1 3 NA NA NA NA NA NA NA < 0.4 3 NA NA NA 3.2 3 NA 

Closed 2.5 0.1–4.2 1.4 0.6–1.8 4.3 1.3–8.1 2.5 1–3.4 1.4 0.5–2.52 0.5 < 0.4–1.1 < 0.4 NA3
 3.9 < 0.4–12 

 
(R-005) 

Open 1.3 3 NA 1.3 0.6–2.6 NA NA NA NA 2.1 3 NA 3 2.4–3.4 NA NA 0 NA 

Closed 1.9 0.1–3.8 2.7 0.4–5.4 3.7 1.1–8.7 3.1 0.6–4.5 2.3 < 0.4–5.7 1.2 < 0.4–2.7 0.5 < 0.4–0.9 1.3 < 0.4–5 

 
R-1 (n/a) 

Open NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Closed NA NA 0.7 0.2–1.1 2.3 3 NA 0.4 3 NA NA NA 4.5 3.2–5.7 3.8 3
 NA 4.5 3 NA 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Organic nitrogen concentrations were calculated by subtracting the ammonia concentrations from TKN. 

3 Because value based upon a single reading, no range is reported 
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Table 3-6. Comparison of total ammonia with NPDES and Basin Plan water quality objectives (2012–2016). 
 

 
 
 

Site 

 

Number of 

samples 

greater than 

the   

maximum 

daily total 

Ammonia1
 

Samples greater than 

the maximum daily 

total Ammonia1
 

 

Number of 

samples 

greater than 

the average 

monthly 

total 

ammonia2
 

Samples greater than 

the average monthly 

total ammonia2
 

Number of 

samples 

greater than 

the 1-hour 

average Basin 

Plan objective 

for total 

ammonia3
 

Samples greater than 

the 1-hour average 

Basin Plan objective 

for total ammonia3
 

Number of 

samples 

greater than 

the 30-day 

average 

Basin Plan 

objective for 

total 

ammonia4
 

Samples greater than 

the 30-day average 

Basin Plan objective 

for total ammonia4
 

 

Date 

 

Total 

ammonia 

(mg-N/L) 

 

Date 

 

Total 

ammonia 

(mg-N/L) 

 

Date 

 

Total 

ammonia 

(mg-N/L) 

 

Date 

 

Total 

ammonia 

(mg-N/L) 

VWRF, wildlife ponds and outfall channel 

ETS 

(M-001) 
1 8/13/2013 1.2 1 8/13/2013 1.2 5 0 n/a 0 n/a 

D-1 

(M-001A) 
n/a n/a n/a n/a 0 n/a 0 n/a 

North Sonde 

(R-004) 
n/a n/a n/a n/a 0 n/a 0 n/a 

Lower estuary 

South Sonde 

(R-002) 

 
n/a 

 
n/a 

 
n/a 

 
n/a 

 
1 

 
8/10/2016 

 

2.9 5 

 
3 

7/12/2016 0.3 5 

8/10/2016 2.9 5 

9/14/2016 0.4 5 

E-1 

(R-003) 

 
n/a 

 
n/a 

 
n/a 

 
n/a 

 
0 

 
n/a 

 
3 

5/6/2014 0.7 5 

8/5/2014 0.4 5 

8/10/2016 0.5 5 

Upper estuary and riverine 

E-2 (n/a) n/a n/a n/a n/a 0 n/a 2 
2/19/2015 0.4 5 

7/12/2016 0.3 5 

 
(R-005) 

 
n/a 

 
n/a 

 
n/a 

 
n/a 

 
0 

 
n/a 

 
3 

8/5/2014 0.5 5 

2/10/2016 1.0 5 

7/12/2016 0.5 5 

R-1 (n/a) n/a n/a n/a n/a 0 n/a 0 n/a 

1 NPDES Permit (CA0053651) summer (May to October) and winter (November to April) total ammonia maximum daily final effluent limitations for the Effluent Transfer Station M-001 

2 NPDES Permit (CA0053651) summer (May to October) and winter (November to April) total ammonia average monthly final effluent limitations for the Effluent Transfer Station M-001 
3 One-hour average objective for total ammonia for freshwaters designated COLD and/or MIGR 

4 Thirty-day average objective for total ammonia for freshwaters applicable to waters subject to “Early Life Present” condition 

5 The average value is based upon a single measurement. 
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Table 3-7. Comparison of un-ionized ammonia with NPDES and Basin Plan water quality objectives (2012–2016). 
 

 

 
Site1

 

 
Number of 

samples 

analyzed 

Number of samples 

greater than the 1-hour 

average concentration of 

un-ionized ammonia2
 

Samples greater than the 1-hour 

average concentration of un-ionized 

ammonia2
 

Number of samples 

greater than the 4-day 

average concentration of 

un-ionized ammonia2
 

Samples greater than the 4-day 

average concentration of un-ionized 

ammonia2
 

Date 
Un-ionized 

ammonia (mg-N/L) 
Date 

Un-ionized 

ammonia (mg-N/L) 

VWRF, wildlife ponds and outfall channel 

ETS 

(M-001) 
59 0 n/a 0 n/a 

 
D-1 

(M-001A) 

 
48 

 
0 

 
n/a 

 
4 

11/12/2015 0.043 3 

5/10/2016 0.048 3 

6/7/2016 0.079 3 

7/12/2016 0.057 3 

 

 

North Sonde 

(R-004) 

 

 
 

55 

 

 
 

0 

 

 
 

n/a 

 

 
 

7 

4/1/2014 0.042 3 

5/6/2014 0.075 3 

2/18/2015 0.035 3 

5/10/2016 0.042 3 

6/7/2016 0.043 3 

7/12/2016 0.059 3 

9/14/2016 0.063 3 

Lower estuary 

 

 

 

 

 
South Sonde 

(R-002) 

 

 

 

 

 
54 

 

 

 

 

 
1 

 

 

 

 

 
8/10/2016 

 

 

 

 

 
0.809 

 

 

 

 

 
12 

7/3/2012 0.037 3 

9/11/2012 0.051 3 

2/5/2013 0.059 3 

9/10/2013 0.054 3 

5/6/2014 0.083 3 

8/5/2014 0.035 3 

4/5/2016 0.065 3 

5/10/2016 0.063 3 

7/12/2016 0.111 3 

8/10/2016 0.809 3 

9/14/2016 0.103 3 

11/8/2016 0.040 3 
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Site1

 

 
Number of 

samples 

analyzed 

Number of samples 

greater than the 1-hour 

average concentration of 

un-ionized ammonia2
 

Samples greater than the 1-hour 

average concentration of un-ionized 

ammonia2
 

Number of samples 

greater than the 4-day 

average concentration of 

un-ionized ammonia2
 

Samples greater than the 4-day 

average concentration of un-ionized 

ammonia2
 

Date 
Un-ionized 

ammonia (mg-N/L) 
Date 

Un-ionized 

ammonia (mg-N/L) 

 

 

 

 
E-1 

(R-003) 

 

 

 

 
 

78 

 

 

 

 
 

0 

 

 

 

 
 

n/a 

 

 

 

 
 

11 

8/7/2012 0.040 3 

4/3/2013 0.063 3 

4/1/2014 0.042 3 

5/6/2014 0.094 3 

8/5/2014 0.133 3 

5/10/2016 0.038 3 

6/2/2016 0.042 3 

6/7/2016 0.038 3 

7/12/2016 0.078 3 

8/10/2016 0.129 3 

10/12/2016 0.053 3 

Upper estuary and riverine 

 
E-2 (n/a) 

 
22 

 
0 

 
n/a 

 
4 

2/18/2015 0.136 3 

6/2/2016 0.040 3 

7/12/2016 0.095 3 

11/8/2016 0.038 3 

 

 

 

 

 
(R-005) 

 

 

 

 

 
79 

 

 

 

 

 
0 

 

 

 

 

 
n/a 

 

 

 

 

 
11 

9/11/2012 0.036 3 

4/1/2014 0.041 3 

7/8/2014 0.051 3 

8/5/2014 0.146 3 

2/18/2015 0.042 3 

7/7/2015 0.087 3 

1/5/2016 0.035 3 

2/10/2106 0.149 3 

7/12/2016 0.082 3 

8/10/2016 and 

8/12/2016 
0.060 

11/8/2016 0.041 3 

R-1 (n/a) 0 n/a n/a n/a n/a 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Un-ionized ammonia concentrations for inland surface waters not characteristic of freshwater is calculated using the methods detailed in USEPA (1989) and the measured total ammonia and the 
salinity, pH, and temperature recorded when the grab sample was taken. 

3 The average value is based upon a single measurement. 
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Table 3-8. Comparison of nitrate with NPDES and Basin Plan water quality objectives (2012–2016). 
 

 

 
Site1

 

 
Number of samples 

greater than the average 

monthly nitrate 

Samples greater than the 

average monthly nitrate 

 
Number of samples greater 

than the average monthly 

nitrate + nitrite 

Samples greater than the average monthly 

nitrate + nitrite 

 

Date 
Nitrate (mg- 

N/L) 

 

Date 
Nitrate + nitrite (mg- 

N/L) 

VWRF, wildlife ponds and outfall channel 

 

ETS 

(M-001) 

 

 
5 

10/2014 10.2 2  

 
5 

10/2014 10.2 2 

04/2015 13.2 3 04/2015 13.2 3 

05/2015 10.8 3 05/2015 10.8 3 

10/2016 10.9 3,4
 10/2016 10.9 3,4

 

12/2016 10.7 3,4
 12/2016 10.7 3,4

 

 

D-1 

(M-001A) 

 

 
5 

05/2015 10.4 2  

 
5 

05/2015 10.4 2 

02/2016 10.4 2 02/2016 10.4 2 

10/2016 11 2 10/2016 11 2 

11/2016 12.7 2 11/2016 12.7 2 

12/2016 15.6 2 12/2016 15.6 2 

 
North Sonde 

(R-004) 

 
4 

03/2014 10.7 2  
4 

03/2014 10.7 2 

10/2016 10.8 2 10/2016 10.8 2 

11/2016 11.3 2 11/2016 11.3 2 

12/2016 15.2 2 12/2016 15.2 2 

Lower estuary 

South Sonde 

(R-002) 

 

1 
 

12/2016 

 

12.8 2 

 

1 
 

12/2016 

 

12.8 2 

E-1 

(R-003) 

 

2 
03/2014 10.8 2  

2 
03/2014 10.8 2 

12/2016 15.4 2 12/2016 15.4 2 

Upper estuary and riverine 

E-2 (n/a) 1 12/2016 12.1 2 1 12/2016 12.1 2 

(R-005) 0 n/a 0 n/a 

R-1 (n/a) n/a n/a n/a n/a 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 The average value is based upon a single measurement. 
3 Average monthly nitrate as nitrogen calculated from two measurements during the month (one NPDES and one Phase 3 measurement). 

4 One of the two measurements used to calculate the average monthly nitrate as nitrogen was below the average monthly nitrate as nitrogen standard. 
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3.2.2 Phosphorus 

Total phosphorus levels were generally similar at the ETS (NPDES M-001) and SCRE 

monitoring sites throughout all seasons, although average concentrations were slightly greater at 

the VWRF and outfall channel (Table 3-9). The total phosphorus seasonal averages were greatest 

during the winter open-mouth conditions at the south estuary (E-1 [NPDES R-003]) and outfall 

channel (North Sonde [NPDES R-004]). Ortho-phosphate analyses were limited to samples 

collected as part of the Phase 3 Study (2015–2016). Concentrations of ortho-phosphate were 

greater at wildlife ponds (D-1 [NPDES M-001A]) compared to the upstream riverine sites (Table 

3-10) and were similar between seasons. The total phosphorus or ortho-phosphate concentrations 

measured in the SCRE were not compared with a numeric limit because there are no numeric 

effluent limitations specified in the NPDES Permit (No. CA0053651) or water quality objectives 

in the Basin Plan. 

 
Table 3-9. Summary of SCRE in situ total phosphorus by mouth closure status during sampling 

events (2012–2016). 
 

 
Site1

 

 
Mouth 

status 

Total phosphorus (mg-P/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All 3.1 1.8–3.7 3.1 1.9–3.9 2.6 1.2–4.2 2.4 1.3–3.9 

D-1 (M-001A) All 2.9 1.9–3.8 2.6 1.2–3.6 2.1 1.4–3.2 2 0.8–3.4 

North Sonde 

(R-004) 

Open 3 2 n/a 2.5 1.9–3.4 n/a n/a 0 n/a 

Closed 1.8 0.9–2.25 2.4 1.2–3.2 2 0.1–3.9 1.5 0.7–2.5 

Lower estuary 

South Sonde 

(R-002) 

Open 1 2 n/a 1.3 0.4–1.9 n/a n/a 0 n/a 

Closed 1.4 0.5–2.5 1.2 0.6–1.9 0.9 0.2–2 1.1 0.4–2.4 

 
E-1 (R-003) 

Open 2.9 2 n/a 1.3 0.7–2 n/a n/a 0 n/a 

Closed 1.4 0.3–2.7 1.4 0.7–2.3 1.1 0.1–2 1.1 0.4–1.9 

Upper estuary and riverine 

 
E-2 (n/a) 

Open n/a n/a 1 2 n/a n/a n/a 0.7 2 n/a 

Closed 1 0.6–1.5 0.8 0.3–1.3 0.7 0.5–1.3 0.8 0.5–1.4 

 
(R-005) 

Open 0.6 2 n/a 0.5 0.2–1.2 n/a n/a 0 n/a 

Closed 1 0.4–1.9 1 0.2–3.2 0.8 0.2–1.5 0.7 0.2–1.2 

 
R-1 (n/a) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a 1.1 0.6–1.6 1.6 2 n/a 0.12 2 n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Because value based upon a single reading, no range is reported 
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Table 3-10. Summary of SCRE in situ phosphate by mouth closure status during sampling events 

(2012–2016). 
 

 
Site1

 

 
Mouth 

Status 

Phosphate (mg-P/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All n/a n/a n/a n/a n/a n/a n/a n/a 

D-1 (M-001A) All 2 1–3.1 1.4 0.6–2.1 1.4 1–1.7 2 1.3–1.9 

North Sonde 

(R-004) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Lower estuary 

South Sonde 

(R-002) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

 
E-1 (R-003) 

Open n/a n/a 1.1 2 n/a n/a n/a n/a n/a 

Closed 0.55 0.3–1.0 0.5 < 0.2–0.9 0.6 < 0.2–1.1 0.7 < 0.2–1.5 

Upper estuary and riverine 

 
E-2 (n/a) 

Open n/a n/a < 0.2 2 n/a n/a n/a < 0.2 2 n/a 

Closed 0.53 < 0.2–1.1 0.3 < 0.2–0.7 < 0.2 n/a 0.5 < 0.2–1.1 

 
(R-005) 

Open n/a n/a < 0.2 2 n/a n/a n/a n/a n/a 

Closed 0.43 < 0.2–0.9 0.7 < 0.2–2.4 < 0.2 n/a < 0.2 < 0.2–0.52 

 
R-1 (n/a) 

Open n/a n/a n/a n/a n/a n/a NA n/a 

Closed n/a n/a < 0.2 2 n/a <0.2 2 n/a < 0.2 2 n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Because value based upon a single reading, no range is reported 

 

 

 

3.3 Toxicity 

Acute toxicity testing results show the percent survival of the fathead minnow, Pimephales 

promelas, was 98 percent or greater for all acute toxicity tests at the ETS (NPDES M-001), the 

VWRF wildlife/polishing ponds (D-1 or NPDES M-001A), the outfall channel of the VWRF 

wildlife ponds (North Sonde or NPDES R-004), the receiving waters in the SCRE (E-1 or 

NPDES R-003), or the upper estuarine/riverine (R-1 or NPDES R-005) from 2012 to 2016 (Table 

3-11). The NPDES Permit (No. CA0053651) requires the average survival in the undiluted 

effluent for any 3 consecutive acute toxicity tests be at least 90 percent with no single test 

producing less than 70 percent survival. While no acute toxicity was measured in the routine 

NPDES toxicity testing of undiluted VWRF final effluent at the ETS (NPDES M-001), the SCRE 

receiving waters Phase 3 acute toxicity testing results for rainbow trout demonstrated acute 

toxicity for a single water sample collected on November 12, 2015 (Table 3-12). 
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Table 3-11. Acute toxicity 96-hr Pimephales promelas percent survival. 
 

Date 
ETS 

(M-001) 

D-1 

(M-001A) 

E-1 

(R-003) 

North Sonde 

(R-004) 

R-1/ 

(R-005) 

11/2012 98 n/a 100 98 98 

10/2013 100 n/a 98 100 98 

08/2014 n/a n/a n/a 100 n/a 

10/2014 100 n/a n/a n/a n/a 

12/2015 100 100 100 100 100 

08/2016 100 n/a 100 100 n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 

2014, 2015, 2016 

 

 
As part of the Phase 3 Study, pursuant to the Workplan, acute toxicity for rainbow trout (O. 

mykiss) juveniles was also measured at several of the monitoring locations during 2015 to 2016. 

The acute toxicity test results are presented in Table 3-12 below. At the ETS (NPDES M-001) 

monitoring location, the percent survival for rainbow trout juveniles for acute toxicity testing was 

100 percent for all samples. In the lower and upper estuary along with the estuarine/riverine 

monitoring locations, the percent survival for rainbow trout juveniles for acute toxicity testing 

was typically 100 percent, but the percent survival for rainbow trout juveniles was below 100 

percent in water samples from November 2015. In the lower estuary (E-1 [NPDES R-003]), the 

percent survival for rainbow trout juveniles was 65 percent in a water sample collected on 

November 12, 2015. In the upper estuary (E-2) and the estuarine/riverine (R-1 [NPDES R-005]), 

monitoring location, the percent survival for rainbow trout juveniles was 35 and 50 percent, 

respectively, in a water sample collected on November 12, 2015. 

 
Table 3-12. Acute toxicity 96-hr Rainbow trout (O. mykiss) percent survival. 

 

Date 
ETS 

(M-001) 

E-1 

(R-003) 

E-2 

(n/a) 

R-1 / 

(R-005) 

2/19/2015 n/a n/a n/a n/a 

05/13/2015 100 100 100 100 

08/12/2015 100 100 100 100 

11/12/2015 100 65 35 50 

02/10/2016 n/a n/a n/a n/a 

05/10/2016 100 100 n/a n/a 

08/10/2016 100 n/a n/a n/a 

11/08/2016 n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018 

 

 
Chronic toxicity results measured at several of the monitoring locations during 2015 to 2016 for 

the additional Phase 3 Study indicator species, the amphipod (Hyalella Azteca), are summarized 

in Table 3-13, while the chronic toxicity results for the additional Phase 3 Study indicator species, 

the sea urchin (Strongylocentrotus purpuratus), are summarized in Table 3-14. The TUc was 1 

for all samples, so no chronic toxicity for the amphipod or the sea urchin was measured at any of 

the monitoring locations for water samples collected during the 2015 to 2016 monitoring period. 
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Table 3-13. Chronic toxicity (TUc) for amphipod (Hyalella Azteca)—survival and growth. 
 

 
Date 

ETS 

(M-001) 

E-1 

(R-003) 

E-2 

(n/a) 

R-1/ 

(R-005) 

Survival Growth Survival Growth Survival Growth Survival Growth 

2/19/2015 n/a n/a n/a n/a n/a n/a n/a n/a 

05/13/2015 1 1 1 1 1 1 1 1 

08/12/2015 1 1 1 1 1 1 1 1 

11/12/2015 1 1 1 1 1 1 1 1 

02/10/2016 n/a n/a n/a n/a n/a n/a n/a n/a 

05/10/2016 1 1 1 1 n/a n/a n/a n/a 

08/10/2016 1 1 1 1 n/a n/a n/a n/a 

11/08/2016 n/a n/a n/a n/a n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2015, 2016 

 

 
Table 3-14. Chronic toxicity (TUc) for Sea Urchin (Strongylocentrotus purpuratus)— 

fertilization. 
 

Date 
ETS 

(M-001) 

E-1 

(R-003) 

E-2 

(n/a) 

R-1/ 

(R-005) 

2/19/2015 1 1 1 1 

05/13/2015 n/a n/a n/a n/a 

08/12/2015 n/a n/a n/a n/a 

11/12/2015 n/a n/a n/a n/a 

02/10/2016 1 1 1 1 

05/10/2016 1 n/a 1 1 

08/10/2016 1 n/a 1 1 

11/08/2016 1 1 1 1 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 

2015, 2016 

 

Chronic toxicity results for Selenastrum growth in water samples from the effluent transfer 

station (ETS or NPDES M-001), the VWRF wildlife/polishing ponds (D-1 or NPDES M-001A), 

the outfall channel of the VWRF wildlife ponds (North Sonde or NPDES R-004), the receiving 

waters in the SCRE (E-1 or NPDES R-003), or the upper estuarine/riverine (R-1 or NPDES R- 

005) between 2012 and 2016 are presented in Appendix B.3. The chronic toxicity results with 

TUc greater than 1.0 indicating chronic toxicity was present for Selenastrum growth are 

summarized in Table 3-15. No chronic toxicity for Selenastrum growth was measured in the 

monthly ETS water samples, but four of the quarterly water samples at D-1 (NPDES M-001A) 

had TUc greater than 1.0 indicating chronic toxicity. Three of the four chronic toxicity events at 

D-1 (NPDES M-001A) occurred in August, November, and December 2014, while one occurred 

in August 2016. Chronic toxicity for Selenastrum growth was also recorded multiple times in 

SCRE water samples at E-1 (NPDES R-003), North Sonde (NPDES R-004), and R-1 (NPDES R- 

005), but no chronic toxicity was measured in the three quarterly SCRE water samples at E-2. 

Most chronic toxicity events at E-1 (NPDES R-003), North Sonde (NPDES R-004), and R-1 

(NPDES R-005) occurred during 2016, but E-1 also had a chronic toxicity event in February 2014 

and the North Sonde had chronic toxicity events in August and November 2012. 
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Table 3-15. Comparison of chronic toxicity with NPDES Permit water quality objectives (2012– 

2016). 
 

 

 
Site 

Number 

samples with 

acute toxicity— 

Pimpehales 

Samples with 

acute toxicity 

Number of 

samples with 

chronic toxicity— 

Selenastrum 

growth 

Samples with chronic 

toxicity—Selenastrum 

growth 

Date TUa Date TUc 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) 0 n/a 0 n/a 

 
D-1 (M-001A) 

 
0 

 
n/a 

 
4 

08/2014 1.79 

11/2014 3.13 

12/2014 1.79 

08/10/2016 1.79 

North Sonde 

(R-004) 

 
0 

 
n/a 

 
3 

08/2012 1.79 

11/2012 1.79 

09/2016 3.13 

Lower estuary 

 
E-1 (R-003) 

 
0 

 
n/a 

 
4 

02/2014 1.79 

02/10/2016 1.79 

10/2016 1.79 

11/2016 3.13 

Upper estuary and riverine 

E-2 (NA) n/a n/a 0 n/a 

 
 

R-1 (R-005) 

 
 

0 

 
 

n/a 

 
 

5 

02/10/2016 5.56 

05/10/2016 1.79 

09/2016 1.79 

10/2016 3.13 

11/2016 1.79 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

 

 

3.4 Trace Metals 

While it is recognized that a range of trace metals can cause toxicity to fish and aquatic life (Elder 

1988, Chapman and Stevens 1978), because no current toxicity impairments are listed related to 

metals at NPDES monitoring sites, toxicity assessments due to trace metals were limited to the 

two metals included for monitoring under the approved Workplan for this study, copper and zinc. 

 
3.4.1 Copper 

The total copper [Cu] summary statistics under open-mouth and closed-mouth conditions for all 

seasons are presented in Table 3-16, while the dissolved copper [dCu] summary statistics under 

open-mouth and closed-mouth conditions for all seasons are presented in Table 3-17. As 

previously discussed in Section 2.1, the dissolved copper reported by the lab results was greater 

than total recoverable copper in 15% of samples. It is unknown whether the result was due to 

mislabeling of samples or another cause, but all the dissolved and total recoverable zinc 

concentrations were retained and used in the analysis and summary statistics. The complete 

NPDES and Phase 3 Study copper monitoring results from 2012 to 2016 are presented in 

Appendix B.4. Dissolved copper was only measured during the quarterly Phase 3 Study 

monitoring in 2015 and 2016, so the dissolved copper summary statistics are calculated from 

either one or two measurements. While it could be expected that ocean exchanges can serve to 
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reduce receiving water concentrations, comparisons between open and closed conditions are not 

discussed in this document. 

 

Total copper is generally similar within the VWRF facilities and the SCRE monitoring locations 

with the maximum copper concentration (10.1 ug/L) occurring at the NPDES R-005 monitoring 

location during spring. Total copper tended to peak during winter or spring months at most of the 

SCRE receiving water monitoring locations, but the total copper at the ETS (NPDES M-001) and 

D-1 (NPDES M-001A) also showed a peak during fall months. An evaluation of the long-term 

trends in total copper concentration shows the peak values of total copper measured monthly as 

part of the NPDES monitoring at the ETS, D-1, North Sonde, and E-1 tended to occur during 

2012 and 2013 with most measurements of total copper after 2013 being less than the MRL 

(<2.0 ug/L) for the total copper test. However, an examination of the long-term trends in the total 

copper concentration at the more upstream estuarine/riverine NPDES R-005 monitoring location 

did not show a decrease in the frequency of peak total copper concentrations over time with the 

maximum total copper concentration (10.1 ug/L) occurring in May 2015. 

 

Dissolved copper concentrations are also similar within the VWRF facilities and SCRE 

monitoring locations with the maximum dissolved copper concentration (5.9 ug/L) occurring at 

the upstream estuarine/riverine NPDES R-005 monitoring location in spring 2016. Overall, the 

dissolved copper was slightly greater at monitoring locations during winter and spring months 

when runoff is higher from the watershed with the highest concentrations occurring within the 

upper SCRE and the estuarine/riverine site, NPDES R-005. The mean dissolved copper 

concentration across all seasons was the lowest (2.5 ug/L) at the ETS (NPDES M-001) and D-1 

(NPDES M-001A) monitoring locations, increased to 2.9 ug/L at E-1 (NPDES R-003) in the 

lower SCRE, and increased further to 3.4 ug/L at E-2 and NPDES R-005 in the upper SCRE and 

the estuarine/riverine monitoring locations. The data set for dissolved copper is insufficient for 

evaluating long-term trends in the SCRE for dissolved copper. However, the data set for total 

copper is more robust and generates a more conservative estimation of the long-term trend of 

copper concentrations in the SCRE. This is the case because, total copper concentrations should 

be higher than the dissolved fraction 

 

Measured total recoverable copper was always less than the maximum daily total copper 

threshold at the ETS and all the SCRE receiving water monitoring locations (Table 3-18). Total 

copper was usually less than the average monthly total copper NPDES Permit effluent limitations, 

but several samples at SCRE monitoring locations, including the ETS, had total copper greater 

than the average monthly total copper threshold. Total copper was measured either monthly in 

NPDES sampling or quarterly in Phase 3 Study sampling, so comparisons of the measured total 

copper with the average monthly total copper effluent limitation is based on only one water 

sample per month. At the ETS monitoring location, the average monthly total copper effluent 

limitation was exceeded twice in 2012, once in May and once in November. The measured  

copper concentration at one of the receiving water stations (M-001A) exceeded the applicable 

water quality objective only one time in the study period (2012-2016).  This occurred in 

December of 2013; however, the effluent sample collected at the ETS (station M-001) was in 

compliance with the average monthly effluent limit for copper during this same month. 

Therefore, this is not considered a violation of the receiving water limitation because the 

exceedance was not caused by the discharge. 
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Table 3-16. Summary of SCRE total copper monitoring results by mouth closure status during 

sampling events (2012–2016). 
 

 
Site1

 
Mouth 

status 

Total recoverable copper (ug/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All 2.9 < 2–5.1 2.5 < 2–8 2.2 < 2–3.8 2.5 < 2–8.9 

D-1 (M-001A) All 2.2 < 2–3.5 2.2 < 2–3.3 2.2 < 2–3.4 2.6 < 2–7.6 

North Sonde 

(R-004) 

Open < 2 2 n/a 3.3 < 2–6.0 n/a n/a n/a n/a 

Closed 2.3 < 2–5.6 2.2 < 2–4.9 < 22
 NA < 2 < 2–< 2 

Lower estuary 

South Sonde 

(R-002) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

 

E-1 (R-003) 
Open < 2 2 n/a < 2 2 n/a n/a n/a n/a n/a 

Closed 2.7 < 2–5.3 2.4 < 2–4.6 2.1 < 2–2.9 2.2 < 2–3.2 

Upper estuary and riverine 

 

E-2 (n/a) 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 5.0 4.7–5.2 4.1 2.3–6.0 3 2.2–3.8 2.9 2.3–3.4 

 
(R-005) 3 

Open < 2 < 2 2 3.2 < 2–5.5 n/a n/a n/a n/a 

Closed 2.6 < 2–5.5 3.3 
< 2– 

10.1 
2.5 < 2–7.4 2.2 < 2–4.7 

 

R-1 (n/a) 3 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Because value based upon a single reading, no range is reported 

3 Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 
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Table 3-17. Summary of SCRE dissolved copper monitoring results by mouth closure status 

during sampling events (2015–2016). 
 

 
Site1

 
Mouth 

status 

Dissolved Copper (ug/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All 2.1 2 n/a 3 3–3.1 2.8 2.5–3 1.9 1.7–2 

D-1 (M-001A) All 2.3 2 n/a 2.9 2.8–3.1 2.5 2.2–2.8 2.3 1.8–2.9 

North Sonde 

(R-004) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Lower estuary 

South Sonde 

(R-002) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

 

E-1 (R-003) 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 4.2 2 n/a 2.8 2.4–3.3 2.3 2.1–2.5 2.6 2.3–3.0 

Upper estuary and riverine 

 

E-2 (n/a) 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 5.1 2 n/a 3.9 2.4–5.5 2.7 2.2–3.3 2.7 2.2–3.1 

 

(R-005) 3 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 5 4.7–5.3 4.2 2.6–5.9 2.9 2.6–3.3 2.8 2.4–3.2 

 

R-1 (n/a) 3 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2  Because value based upon a single reading, no range is reported 
3  Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 
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Table 3-18. Comparison of water quality objectives with measured total recoverable copper 

(2012–2016). 
 

 
 

 
Site1

 

 
 

Number 

of   

samples 

analyzed 

Number 

of   

samples 

greater 

than the 

average 

monthly 

standard 

Samples greater 

than the ETS 

average monthly 

standard 

 
Number of 

samples 

greater than 

the maximum 

daily standard 

Samples greater than the 

ETS maximum daily 

standards 

 
Date 

Total 

copper 

(ug/L) 

 
Date 

 

Total copper 

(ug/L) 

VWRF, wildlife ponds and outfall channel 
 

ETS (M-001) 68 2 
05/2012 8.00 

0 n/a n/a 
11/2012 8.88 

D-1 (M-001A) 45 1 12/2013 7.60 0 n/a n/a 

North Sonde 

(R-004) 
60 0 n/a n/a 0 n/a n/a 

Lower estuary 

South Sonde 

(R-002) 
0 n/a n/a n/a n/a n/a n/a 

E-1 (R-003) 68 0 n/a n/a 0 n/a n/a 

Upper estuary and riverine 
 

 
E-2 (n/a) 

 
8 

 
0 

 
n/a 

 
n/a 

 
0 

 
n/a 

 
n/a 

 
(R-005) 3 

 
68 

 
3 

05/2015 10.1  
0 

 
n/a 

 
n/a 05/2016 6.64 

09/2016 7.42 

R-1 (n/a) 2 0 n/a n/a n/a 0 n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 

 

3.4.2 Zinc 

The total zinc [Zn] summary statistics under open-mouth and closed-mouth conditions for all 

seasons are presented in Table 3-19, while the dissolved zinc [dZn] summary statistics under 

open-mouth and closed-mouth conditions for all seasons are presented in Table 3-20. As 

previously discussed in Section 2.1, the dissolved zinc reported by the lab results was greater than 

total recoverable zinc in 30% of samples. It is unknown whether the result was due to mislabeling 

of samples or another cause, but all the dissolved and total recoverable zinc concentrations were 

retained and used in the analysis and summary statistics. The complete NPDES and Phase 3 

Study zinc monitoring results from 2012 to 2016 are presented in Appendix B.4. Dissolved zinc 

was only measured during the quarterly Phase 3 Study monitoring in 2015 and 2016, so the 

dissolved zinc summary statistics are calculated from either one or two measurements. As 

discussed above for copper, comparisons between open and closed conditions are not discussed. 

 

Generally, total zinc and dissolved zinc are slightly greater at the ETS and the D-1 monitoring 

locations compared to the North Sonde (NPDES R-004), the lower estuary, the upper estuary, or 

the estuarine/riverine monitoring locations. At the ETS or D-1 monitoring locations, the 

concentrations of total zinc do not demonstrate a significant seasonal component, but 
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concentrations of dissolved zinc tend to be highest in fall and lowest in winter. While the typical 

total and dissolved zinc concentrations are slightly greater at the ETS and D-1 monitoring 

locations compared to other monitoring locations in the SCRE, total zinc concentrations at 

NPDES R-005 would occasionally peak higher than total zinc concentrations at any of the other 

SCRE monitoring locations, including ETS and D-1. The highest total zinc concentration (199 

ug/L) was measured at the upper estuarine/riverine location, NPDES R-005, in June 2014 when 

total zinc concentrations were significantly lower at the ETS (30.6 ug/L) and the D-1 (37 ug/L) 

monitoring locations. 

 

The measured total recoverable zinc was always less than the maximum daily and average 

monthly total zinc effluent limitations at the ETS. In examining the 199 ug/L total zinc 

concentration measured at NPDES R-005 in June 2014, other test results were far below this level 

and recognizing that the hardness adjusted objective from the CTR would be on the order of 400 

ug/L at the assumed background hardness found in the Santa Clara River (400 mg/L as CaCO3 in 

footnote 5). These results show no exceedances of either the NPDES effluent limits CTR-based 

water quality objectives in the SCRE. 

 
Table 3-19. Summary of SCRE total zinc monitoring results by mouth closure status during 

sampling events (2012–2016). 

 
Site1

 

 
Mouth 

Status 

Total Zinc (ug/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All 34.1 26–41 32.9 23–43 29.8 12.8–46 31.2 11.1–46.4 

 

D-1 (M-001A) 
 

All 
 

29.8 
 

11–42 
 

27.4 
 

19–37 
 

25.5 
 

18–36 
 

32.3 
 

21–51 

North Sonde 

(R-004) 

Open 38 2 n/a 27 18–38 n/a n/a n/a n/a 

Closed 16 < 2.0–28 19 6.9–52 21 7.0–30 19 7.6–32 

Lower estuary 

South Sonde 

(R-002) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

 
E-1 (R-003) 

Open 29 2 n/a 8.7 3.5–13 n/a n/a n/a n/a 

Closed 15 5.6–22 18 5.8–57 13 2.4–26 16 4.8–45 

Upper estuary and riverine 

 
E-2 (n/a) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 23 17–29 21 19–24 11 9.0–14 21 20–23 

 

(R-005) 3 

Open 6.2 2 n/a 8.3 3.5–16 n/a n/a n/a n/a 

Closed 14 < 2.0–33 28 2.7–199 13 6.1–58 16 < 2–41 

 
R-1 (n/a)3

 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 
1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2 Because value based upon a single reading, no range is reported 

3 Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 
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Table 3-20. Summary of SCRE dissolved zinc monitoring results by mouth closure status during 

sampling events (2015–2016). 
 

 
Site1

 
Mouth 

status 

Dissolved Zinc (ug/L) 

Winter Spring Summer Fall 

Mean Range Mean Range Mean Range Mean Range 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) All 28.5 2 n/a 37.1 35–39 32.8 29–37 47 30–64 

D-1 (M-001A) All 19.5 2 n/a 30.1 23–37 31 27–35 38 33–42 

North Sonde 

(R-004) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Lower estuary 

South Sonde 

(R-002) 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

 

E-1 (R-003) 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 18.7 2 n/a 20 17–23 19 19–20 29 24–34 

Upper estuary and riverine 

 

E-2 (n/a) 
Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed 19.7 2 n/a 18 17–19 15 9.5–20 16 10–22 

 

(R-005) 3 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a 14–14 18 15–20 15 9.8–20 26 14–38 

 

R-1 (n/a) 3 

Open n/a n/a n/a n/a n/a n/a n/a n/a 

Closed n/a n/a n/a n/a n/a n/a n/a n/a 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

Notes: 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2  Because value based upon a single reading, no range is reported 
3  Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 
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4 ANALYSIS 

4.1 Nutrients 

Since VWRF facility improvements were completed in late 2011, nitrate concentrations have 

been reduced in VWRF effluent and within the SCRE. Nitrate concentrations at the ETS (NPDES 

M-001) monitoring location have generally remained below 10 mg-N/L, but the nitrate 

concentrations were greater than the average monthly nitrate NPDES effluent limitation in 5 of 

the samples tested between 2012 and 2016 or during approximately 6 percent of the monitoring 

period. In the SCRE receiving water samples analyzed for nitrate between 2012 and 2016, less 

than 5 percent were greater than 10 mg-N/L (Appendix B.2). This a significant improvement to 

historical water quality where greater than 50% of water samples collected prior to 2012 had a 

concentration of NO3 + NO2 greater than 10 mg-N/L (Stillwater Sciences 2011). 

 
Nitrate concentrations greater than 10 mg-N/L at the SCRE receiving water monitoring locations 
did not consistently correlate with nitrate concentrations greater than 10 mg-N/L at the ETS 
monitoring location (Figure 4-1). In only 6 of 310 water samples (approximately 2 percent) was 
the nitrate concentration greater than 10 mg-N/L at both the ETS and either the wildlife pond 
outlet (NPDES M-001A) or SCRE receiving water monitoring locations. If the wildlife pond 
outlet monitoring location is not considered, then only 2 of 287 water samples (approximately 0.7 
percent) had nitrate concentration greater than 10 mg-N/L at both the ETS and a SCRE receiving 
water monitoring location. The correlation was strongest between the nitrate at the ETS (NPDES 

M-001) and at D-1 (NPDES M-001A) with a R2 of 0.50 for a linear regression (Table 4-2). The 
correlation was much weaker between nitrate at the ETS and other SCRE receiving water 

monitoring locations with the R2 ranging from 0.17 at E-2 in the upper estuary to 0.0002 at the 

upstream estuarine/riverine monitoring location (NPDES R-005). There was no spatial trend in R2 

variations across SCRE receiving water site comparisons. 

 

While the VWRF effluent discharge is not directly causing nitrate exceedances in the SCRE and 

we have shown poor correlation between measured nutrient levels at the ETS monitoring location 

and SCRE receiving water sites, it is recognized that seasonally-averaged concentrations of 

nitrate are generally higher at the ETS than monitoring locations in SCRE receiving waters. The 

Phase 3 Study also found elevated concentrations of nitrate in upstream groundwater wells 

(Stillwater Sciences 2018) and upstream reaches of the Santa Clara River remain on the 2016 

draft CWA 303(d) list for nitrate (RWQCB 2017). Although upstream sources may contribute 

nitrogen loads and observed levels of nitrates in the SCRE, the dominance of the VWRF flows 

relative to other flow sources to the SCRE suggests that nitrogen loading from VWRF effluent 

may contribute to high nitrate concentrations levels and algae-mediated DO variations. 
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Figure 4-1. Comparison of nitrate concentrations at the ETS (NPDES M-001) and at SCRE 
receiving water monitoring locations. 
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Table 4-1. Nitrate coefficient of determination (R2) between the ETS and individual SCRE 
receiving water monitoring locations. 

SCRE Receiving Water 

Monitoring Location1
 

Number of Sample 

Datapoints 

Coefficient of determination (R2) 

VWRF, wildlife ponds and outfall channel 
 

D-1 

(M-001A) 
24 0.50 

North Sonde 

(R-004) 
60 0.07 

Lower estuary 

South Sonde 

(R-002) 
58 0.02 

E-1 (R-003) 84 0.10 

Upper estuary and riverine 
 

E-2 (n/a) 24 0.17 

(R-005) 2 84 0.0002 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2  Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 

 

 
Total phosphorus measured at the ETS showed a strong correlation with total phosphorus at the 
wildlife pond monitoring location, D-1 (NPDES M-001A), but weaker correlations with total 
phosphorus measured at SCRE receiving water sites (Figure 4-2 and Table 4-2). For example, 
while the correlation is the most pronounced at the wildlife pond monitoring location, D-1 

(NPDES M-001A) with an R2 of 0.84 for a linear regression, the correlation weakens 

progressively at the North Sonde (NPDES R-004) in the outfall channel (R2 =0.18) and upstream 

riverine sites. There is a negligible correlation (R2 = 0.02) between total phosphorus 
concentrations at the ETS (NPDES M-001) and the estuarine/riverine monitoring location 
(NPDES R-005). 

 

Although we have shown weak correlation between measured phosphorus levels at the ETS 

monitoring location and SCRE receiving water sites, as with nitrate discussed above overall 

seasonally-averaged concentrations of total phosphorus is generally higher at the ETS than 

monitoring locations in SCRE receiving waters. Recognizing that a number of mineral sources of 

phosphorus as well as residual orthophosphate may arrive from upstream sources (e.g., sediment 

runoff, agricultural fertilizer, POTWs), the dominance of the VWRF flows relative to other flow 

sources to the SCRE suggests that phosphorus loading from VWRF effluent may result in high 

phosphorus levels and algae-mediated DO variations. 
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Figure 4-2. Comparison of total phosphorus concentrations at the ETS (NPDES M-001) and at 
SCRE receiving water monitoring locations. 

 
 

Table 4-2. Total phosphorus coefficient of determination (R2) between the ETS and individual 
SCRE receiving water monitoring locations. 

SCRE Receiving Water 

Monitoring Location1
 

Number of Sample 

Datapoints 

Coefficient of determination (R2) 

VWRF, wildlife ponds and outfall channel 
 

D-1 

(M-001A) 
37 0.84 

North Sonde 

(R-004) 
59 0.18 

Lower estuary 

South Sonde 

(R-002) 
58 0.14 

E-1 (R-003) 83 0.13 

Upper estuary and riverine 
 

E-2 (n/a) 24 0.09 

(R-005) 2 83 0.02 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2  Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 

 

 

4.2 Dissolved Oxygen 

The concentration of DO in water is affected by the physical and chemical properties of the water 

which may increase or decrease the total DO concentration. Water temperature and salinity are 

the two primary factors influencing the solubility of oxygen in water with higher temperature and 
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salinity result in lower DO solubility. The two main cause of increases of DO in the water are 

diffusion and mixing at the air-water interface, especially under wind-mixed conditions which 

incorporate more oxygen into the water and photosynthesis by primary producers, such as 

phytoplankton, macroalgae, microbenthic algae and submerged aquatic vegetation. The main 

causes of decreases in DO are oxygen-demanding processes or physical mechanisms. Aerobic, 

heterotrophic organisms (e.g., bacteria, fish, and invertebrates) consume oxygen often making up 

the majority of the biochemical oxygen demand (BOD) in an aquatic system. Algae consume DO 

in addition to producing DO via photosynthesis, so there is either net production or consumption 

of DO depending on the light levels and the relative amounts of respiratory oxygen demand and 

photosynthetic oxygen production. 

 

The SCRE is relatively shallow, re-aeration by wind-mixing is relatively high, and oxygen 

production by primary producers is also frequently high. The re-aeration across the air-water 

interface as well as photosynthetic DO production, offset by algal die-offs7, can be affected by 

light availability, wind, and temperature, which can naturally fluctuate both regularly and 

intermittently throughout a diel cycle. For example, wind-driven mixing and the aeration of the 

estuary surface layer especially in shallow lagoons and estuaries is a potentially significant 

influence on estuary DO concentrations (Scully 2010, Bruner de Miranda et al. 2017). As 

presented in Section 3.1, there was a wide range of DO concentrations recorded in the SCRE with 

both supersaturated DO conditions as well as periods of hypoxia identified during the 2012 – 

2016 monitoring period. The DO concentrations at the ETS (NPDES M-001) monitoring location 

ranged from 4.4 mg/L to 8.6 mg/L with the low DO concentrations below 5 mg/L occurring in 

only approximately 0.2 percent of measurements and only during summer conditions. The mean 

DO concentration at the ETS (NPDES M-001) monitoring location was approximately 7 mg/L. 

Measurements of the DO concentrations in the SCRE receiving water monitoring locations show 

DO is generally much higher in the SCRE receiving waters than at the ETS monitoring location. 

There was no correlation between DO conditions at the ETS and SCRE receiving water locations. 

Based on the comparison of measured DO concentrations at the monitoring locations as well as 

the multiple sources of re-aeration within the shallow SCRE lagoon discussed above, it is 

concluded that the VWRF effluent discharge is not correlated with measured DO conditions in 

receiving waters. 

 

In 2015 and 2016, there were two events with high DO followed by a significant decrease in DO 

over multiple days. After a breach event in January 2015, the SCRE exhibited very high DO 

during the initial sonde deployment with a notable drop-off in DO across all monitoring locations 

for approximately 1-week during March 2015. Continuous sonde DO measurements showed the 

SCRE had a similar event in late February/early March 2016 when the SCRE had very high DO 

after a breach event followed by a significant decrease in DO concentrations at all sonde 

monitoring locations recording at that time. The continuous in situ data are consistent with 

individual in situ spot checks using an independently calibrated sonde and a similar pattern was 

seen at all recording locations. While DO concentrations in the sonde monitoring locations in the 

receiving waters were below 5 mg/L during these periods, the DO concentrations at the VWRF 

discharge point (ETS [NPDES M-001]) and at the wildlife Pond discharge (D-1 [NPDES M- 

001A]) were consistently above 5 mg/L during these periods.  In March 2015, the minimum DO 

at the ETS (NPDES M-001) was 5.4 mg/L, while the minimum DO at D-1 (NPDES M-001A) 

was 13.1 mg/L. In February/March 2016, the minimum DO at the ETS (NPDES M-001) was 7.2 

mg/L, while the minimum DO at D-1 (NPDES M-001A) was 10.85 mg/L.  The consistently 

higher DO concentrations in grab samples at the ETS and D-1 monitoring locations when SCRE 
 

7 The availability of organic matter from algal detritus increases the biochemical oxygen demand by 

heterotrophic microorganisms, thus depleting DO from the water column. 
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receiving water monitoring locations recorded DO below 5 mg/L indicates that VWRF discharges 

were not causing low DO concentrations in the SCRE receiving waters during these events. 

While potentially due to an algal bloom and die-off, an upstream source of un-oxidized organic 

matter (e.g., BOD) may also have entered the SCRE causing the decrease in DO concentrations. 

Overall, the diel pattern of DO concentrations and the pattern of high DO followed by significant 

decreases in DO indicate photosynthetic activity and bacterial and phytoplankton respiration are a 

significant influence on DO conditions in the SCRE. 

 

Although the VWRF effluent is not directly influencing measured DO conditions in the SCRE 

receiving waters, the interaction between nutrients in the VWRF effluent discharges and algal 

conditions in the SCRE are likely influencing the DO conditions in the SCRE. While algae 

growth and die-offs are a normal occurrence in estuarine ecosystems, nutrient inputs to an estuary 

can increase the extent and frequency of algae blooms and die-offs (Boynton et al 1982; Day et al 

1989). VWRF facility upgrades reduced the nitrate inputs into the SCRE from VWRF effluent, 

yet nitrate may continue to be supplied from multiple sources including VWRF effluent, 

groundwater, and upstream sources. Nevertheless, as discussed in Section 4.1, because the 

VWRF effluent represents the largest flow contribution to the SCRE during dry weather, ongoing 

discharges may be indirectly contributing to algal growth and the subsequent consumption of DO 

by bacterial and phytoplankton respiration. 

 
 

4.3 Toxicity 

4.3.1 Ammonia 

Total ammonia measured at the ETS was not correlated with the total ammonia at SCRE 
receiving water monitoring locations (Figure 4-3 and Table 4-3) indicating that total ammonia in 
the VWRF effluent discharges was not directly influencing the total ammonia in the SCRE. 
Ammonia concentrations at the ETS (NPDES M-001) and SCRE receiving water monitoring 
locations were generally low from 2012 through 2016, but ammonia was occasionally greater 
than NPDES or Basin Plan ammonia water quality objectives during the monitoring period (Table 
3-6 and Table 3-7). At the ETS monitoring location, the total ammonia measured between 2012 
and 2016 was greater than the NPDES or Basin Plan water quality objectives in only 1 of 83 
measurements (1.2%). The total ammonia at the ETS on August 12, 2013 was 1.2 mg-N/L, which 
was greater than both the maximum daily (1.17 mg-N/L) and average monthly (1.07 mg-N/L) 
total ammonia NPDES effluent limitation. Total ammonia and the un-ionized ammonia at the 

ETS were less than the Basin Plan saltwater un-ionized ammonia or freshwater total ammonia 
water quality objectives.  Comparisons of the total ammonia at the ETS (NPDES M-001) and at 
the individual SCRE receiving water monitoring locations do not show a correlation between the 

measured total ammonia concentrations. The coefficient of determination (R2) for a linear 
regression between the total ammonia at the ETS and at individual SCRE receiving water sites 

ranged from 0.12 to 0.001 (Table 4-3). There was no spatial trend in the R2 variations. 
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Figure 4-3. Comparison of total ammonia concentrations at the ETS (NPDES M-001) and at SCRE 
receiving water monitoring locations. 

 
Table 4-3. Total ammonia coefficient of determination (R2) between the ETS and individual 

SCRE receiving water monitoring locations. 

SCRE Receiving Water 

Monitoring Location1
 

Number of Sample 

Datapoints 

Coefficient of determination (R2) 

VWRF, wildlife ponds and outfall channel 
 

D-1 

(M-001A) 
60 0.12 

North Sonde 

(R-004) 
58 0.002 

Lower estuary 

South Sonde 

(R-002) 
56 0.006 

E-1 (R-003) 82 0.007 

Upper estuary and riverine 
 

E-2 (n/a) 24 0.001 

(R-005) 2 82 0.05 

1 Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 

2  Riverine metals sample collected at NPDES site R-005 upstream of Harbor Blvd. 

 

A comparison of total ammonia and un-ionized ammonia at the ETS, wildlife ponds, and other 

SCRE monitoring locations is provided in Figure 4-4. Recognizing that variations in the water 

temperature, pH, and salinity alter the fraction of the total ammonia that is un-ionized ammonia 

(USEPA 1989), the more stringent Basin Plan saltwater un-ionized ammonia water quality 

objectives are the applied since the salinity in the SCRE varies between 1 and 10 ppt. the 
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calculated un-ionized ammonia was greater than the Basin Plan 1-hour average un-ionized 

ammonia water quality objective only once between 2012 and 2016 at SCRE receiving water 

monitoring locations. On August 10, 2016, the un-ionized ammonia was 0.809 mg-N/L at the 

South Sonde (NPDES R-002) which was greater than the 1-hour average un-ionized ammonia 

water quality objective of 0.233 mg-N/L. The un-ionized ammonia was greater than the water 

quality objective because an unusually high total ammonia of 2.9 mg-N/L was measured at the 

South Sonde (NPDES R-002), while all other SCRE monitoring locations were 0.7 mg-N/L or 

less. The un-ionized ammonia at receiving water monitoring locations in the SCRE was greater 

than the Basin Plan 4-day average un-ionized ammonia water quality objective between 4 and 12 

times or in 7 to 21 percent of the ammonia measurements depending on the monitoring location. 

While the un-ionized ammonia was greater than the 1-hour average un-ionized ammonia water 

quality objective because of high total ammonia at the South Sonde (NPDES R-002) for that 

water sample, high total ammonia concentrations in the SCRE typically did not result in the 

calculated un-ionized ammonia to be greater than the 4-day average un-ionized ammonia water 

quality objectives. The unusually high total and un-ionized ammonia at the South Sonde (NPDES 

R-002) from a water sample taken on August 10, 2016 is not shown in Figure 4-4 to provide a 

more detailed presentation of the typical total and un-ionized ammonia concentrations in the 

SCRE. 

 

A comparison of the total ammonia at the ETS (NPDES M-001) monitoring location right before 

the VWRF effluent is discharged into the wildlife ponds and the total ammonia at the D-1 

(NPDES M-001A) monitoring location downstream of the wildlife ponds highlights that the 

VWRF effluent is not directly causing ammonia exceedances in the SCRE receiving waters 

(Figure 4-5). Total ammonia decreases between ETS and D-1 as water passes through the wildlife 

ponds, likely due to a combination of volatilization and vegetative uptake. The total ammonia 

concentrations in the discharges into the SCRE are below the NPDES effluent limits, the Basin 

Plan water quality total ammonia objectives for freshwater, and the Basin Plan water quality 1- 

hour average un-ionized ammonia objective for saltwater. As previously discussed, the four 

samples when the un-ionized ammonia at D-1 (NPDES M-001A) was greater than the Basin Plan 

4-day average un-ionized ammonia water quality objectives in saltwater occurred due to 

variations in the water temperature and pH increasing the fraction of the total ammonia as un- 

ionized ammonia. 
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Figure 4-4. Comparison of total ammonia with un-ionized ammonia at SCRE monitoring 
locations. NOTE: The August 10, 2016 total ammonia and un-ionized ammonia 
concentrations at the South Sonde (NPDES R-002) is not shown to provide more 
detail about the typical total ammonia and un-ionized ammonia relationship. 

 

Figure 4-5. Variations in total ammonia over time at the ETS (NPDES M-001) and the 
downstream the D-1 (NPDES M-001A) monitoring locations. 
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4.3.2 Toxicity Tests 

4.3.2.1 VWRF Discharge test results 

During the 2012 to 2016 period, there was no acute or chronic toxicity at the ETS (NPDES M- 

001) monitoring location. The NPDES acute toxicity testing results for fathead minnow 

(Pimephales promelas) (Table 3-11), and the Phase 3 Study acute toxicity testing results for 

rainbow trout (O. mykiss) (Table 3-12), showed 98 percent or greater average survival in 

undiluted effluent for all samples tested. Phase 3 Study chronic toxicity test results for amphipod 

(Hyalella azteca) survival and growth (Table 3-13) and the sea urchin (Strongylocentrotus 

purpuratus) fertilization (Table 3-14) showed the TUc was 1.0 for all samples tested indicating 

there was no chronic toxicity for either organism for the life stages tested. NPDES and Phase 3 

Study chronic toxicity test results for the green algae (Selenastrum capricornutum) growth 

(Appendix B.3) also had a TUc equal to 1.0 for all the monthly samples tested from January 2012 

to December 2016. The combination of no acute and no chronic toxicity in any of the five 

organisms tested in the NPDES and Phase 3 Study monitoring at the ETS (NPDES M-001) 

location strongly indicates the VWRF effluent discharge did not directly cause or contribute to 

toxicity in the SCRE between 2012 and 2016. 

 
4.3.2.2 SCRE receiving water test results 

There were multiple toxicity events in the SCRE receiving water monitoring locations between 

2012 and 2016. No acute toxicity was measured as part of the NPDES annual testing of the 

fathead minnow (Pimephales promelas), but acute toxicity was measured in receiving water 

samples during one Phase 3 Study sampling event of rainbow trout (O. mykiss). Chronic toxicity 

was measured during twelve sampling periods. Chronic toxicity measurements primarily occurred 

either in February or between August and December. The overall frequency of acute and chronic 

toxicity events was similar for all sites, except the upper estuary E-2 monitoring location. E-2 had 

an acute toxicity event in November 2015, but there were no chronic toxicity events recorded at 

E-2. The absence of chronic toxicity events at E-2 may be due to the limited number of chronic 

toxicity measurements made at E-2 compared to other SCRE receiving water locations and 

should not be considered indicative of significantly different toxicity conditions at E-2. 

 

While no acute toxicity was measured in the routine NPDES toxicity testing of undiluted VWRF 

final effluent at the EST (NPDES M-001), the SCRE receiving waters Phase 3 acute toxicity 

testing results for rainbow trout demonstrated acute toxicity for the water sample collected on 

November 12, 2015 (Table 3-12). The average survival of rainbow trout in undiluted receiving 

waters was 65 percent at E-1 (NPDES R-003) in the lower SCRE, 35 percent at E-2 in the upper 

SCRE, and 50 percent at R-1 at the upstream estuarine/riverine monitoring location. The absence 

of acute toxicity for rainbow trout in the ETS water sample along with the higher survival in the 

water sample in the lower estuary (E-1) indicates that the VWRF effluent discharge did not cause 

the acute toxicity on November 12, 2015 and some other agent was the cause. The ammonia and 

trace metals concentrations measured from grab samples collected from E-1, E-2, and R-1 on 

November 12, 2015, at approximately the same time at the water sample used for the acute 

toxicity testing were analyzed to determine if the acute toxicity corresponded to any of these 

water quality parameters. Total ammonia and un-ionized ammonia concentrations on November 

12, 2015, at E-1, E-2, and R-1 were below the NPDES effluent limitations and Basin Plan water 

quality objectives for either freshwater total ammonia or saltwater un-ionized ammonia, so 

ammonia in the SCRE was not the cause of acute toxicity. The total copper was between 2.22 (E- 

1) and 2.37 (R-1), while dissolved copper was between 2.14 (R-1) and 2.26 (E-1). The 

concentrations of total copper were below the NPDES monthly average effluent limit for the ETS 

and generally below literature-based thresholds for both total and dissolved copper related to sub- 
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lethal effects upon rainbow trout (Hecht et al. 2007, Price 2013, Baldwin 2015), so copper was 

not the cause of the acute toxicity. Total zinc was between 23.1 (E-2) and 30.4 (R-1), while 

dissolved zinc was between 21.7 (E-2) and 37.9 (R-1). The total zinc concentrations were below 

45 ug/L, the prior NPDES permits’ monthly average effluent limitation for the ETS monitoring 

location, so zinc was not the cause of the acute toxicity. 

 

The acute toxicity results for rainbow trout in receiving water samples collected on November 12, 

2015 at E-1 in the lower SCRE, E-2 in the upper SCRE, and R-1 at the upstream estuarine/ 

riverine monitoring location do not correspond to elevated ammonia, copper, or zinc 

concentrations, so the specific cause of the acute toxicity is unknown. Although there was acute 

toxicity for rainbow trout measured in the receiving water samples collected on November 12, 

2015, there was no chronic toxicity measured for the amphipod (Hyalella azteca) survival and 

growth, the sea urchin (Strongylocentrotus purpuratus) fertilization, or the green algae 

(Selenastrum capricornutum) growth in the water samples collected on November 12, 2015. The 

presence of acute toxicity for rainbow trout, but the absence of chronic toxicity for invertebrates 

and algae suggests that the acute toxicity may be due to a substance specifically toxic to fish. 

Because the toxicity in this case was episodic, the source of toxicity was not determined. 

However, water quality conditions at the ETS monitoring location demonstrate that the VWRF 

effluent discharge did not directly cause the acute toxicity measured at E-1, E-2, and R-1 on 

November 12, 2015. The estuarine/riverine monitoring location (R-1) was chosen to characterize 

water quality conditions upstream of the estuary, so the pattern of acute toxicity at R-1 along with 

lower and upper estuary monitoring locations suggests the cause of the acute toxicity may be due 

to an upstream source entering the estuary. 

 

Chronic toxicity for the green algae (Selenastrum capricornutum) growth was measured at SCRE 

receiving water monitoring locations during twelve sampling events between 2012 and 2016 

(Appendix B.3). Chronic toxicity for Selenastrum was relatively infrequent between 2012 and 

2015 with only two events in 2012 and four events in 2014. In each sampling event, only one 

monitoring location showed chronic toxicity for Selenastrum, but the location varied between 

sampling events. In 2012, chronic toxicity only occurred at the North Sonde (NPDES R-004), but 

in 2014, the chronic toxicity occurred once at E-1 (NPDES R-003) and three times at D-1 

(NPDES M-001A). In 2016, chronic toxicity for Selenastrum was more frequent with six events 

at four different SCRE receiving water monitoring locations. Most of the chronic toxicity events 

in 2016 occurred between August and November.  The overall percentage of samples with 

chronic toxicity for Selenastrum are summarized in Table 4-4. 

 
Table 4-4. Percentage of Samples with Chronic Toxicity for Selenastrum Growth. 

 

Site1
 

 

Number of Samples 
Percentage of Samples with 

Chronic Toxicity – Selenastrum 

Growth 

VWRF, wildlife ponds and outfall channel 

ETS (M-001) 60 0 

D-1 (M-001A) 16 25 

North Sonde (R-004) 25 12 

Lower estuary 

South Sonde (R-002) 0 n/a 

E-1 (R-003) 25 16 

Upper estuary and riverine 

E-2 (n/a) 3 0 

(R-005) 2 25 20 

1  Phase 3 sampling sites from Figure 2-1 with NPDES site names shown in parentheses. 
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Copper and zinc metal concentrations at the monitoring locations during chronic toxicity events 

were analyzed to determine whether they caused chronic toxicity for Selenastrum in the SCRE 

(Table 4-5), pursuant to the City of Ventura Special Studies – Phase 3 Final Monitoring Plan 

(Monitoring Plan) approved by the LARWQCB on December 12, 2014. While other trace metals 

are monitored and detailed in the VWRF Annual NPDES reports (Ventura 2012, 2013, 2014, 

2015, 2016), because no impairments were identified related to other metals copper and zinc were 

the only trace metals identified for analysis in the Workplan. Selenastrum growth was reported to 

be inhibited by copper concentrations between 38 ug/L to 85 ug/L (USEPA 2007). The total and 

dissolved copper concentrations measured at the monitoring locations with chronic toxicity for 

Selenastrum were between < 2 ug/L and 7.4 ug/L which is significantly below the minimum 

reported copper concentration found to inhibit Selenastrum growth. Additionally, higher total 

copper concentrations during other periods were not associated with chronic toxicity. There was 

no correlation between chronic toxicity and total or dissolved copper concentrations in the SCRE 

receiving waters indicating copper was not causing chronic toxicity in the SCRE. Selenastrum 

growth has been found to be inhibited by zinc concentrations between 30 ug/L to 68 ug/L 

(USEPA 1987). The total zinc concentrations measured at the monitoring locations with chronic 

toxicity for Selenastrum ranged from < 2 ug/L to 51.2 ug/L. Some chronic toxicity events 

occurred when zinc concentrations were greater than the minimum zinc concentration found to 

inhibit Selenastrum growth, but chronic toxicity events were not correlated with higher zinc 

concentrations. There was no chronic toxicity for Selenastrum growth measured for numerous 

water samples with higher zinc concentrations than those associated with the samples when 

chronic toxicity was measured. While zinc concentrations in the SCRE may potentially be 

contributing to chronic toxicity for Selenastrum growth, zinc concentrations are highly unlikely to 

be the cause of chronic toxicity in the SCRE since zinc concentrations did not correlate with 

chronic toxicity. Trace metals were not identified as the cause of chronic toxicity, since the 

concentrations of copper and zinc were generally below the concentrations found to inhibit 

Selenastrum growth and the measured chronic toxicity did not correlate with higher zinc 

concentrations that had the potential to inhibit Selenastrum growth. 

 

VWRF effluent into the SCRE is not the cause of measured chronic toxicity in the SCRE, since 

chronic toxicity was not observed at the ETS (NPDES M-001) monitoring location when toxicity 

was observed in SCRE samples during the monitoring period from 2012 to 2016. Analysis of the 

trace metals in SCRE water samples taken at the time chronic toxicity was observed indicates 

copper and zinc are not causing the chronic toxicity. A TIE was not triggered by chronic toxicity 

observed in SCE samples between 2012 and 2016, so the specific cause of chronic toxicity at the 

SCRE receiving water monitoring locations cannot be identified based on the available data. 
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Table 4-5. Summary of SCRE chronic toxicity (2012–2016) and associated trace metal 

concentrations. 
 

 
Date 

 
Site 

 
TUc 

NPDES 

total 

copper 

(ug/L) 

Phase 3 

total 

copper 

(ug/L) 

Phase 3 

dissolved 

copper 

(ug/L) 

NPDES 

total 

zinc 

(ug/L) 

Phase 3 

total 

zinc 

(ug/L) 

Phase 3 

dissolved 

zinc 

(ug/L) 

8/7/2012 R-004 1.79 <2   17.1   
11/6/2012 R-004 1.79 <2   12.9   
2/4/2014 R-003 1.79 <2   15.2   
8/4/2014 M-001A 1.79 <2   26.4   
11/4/2014 M-001A 3.13 <2   39.9   
12/2/2014 M-001A 1.79 <2   51.2   
2/10/2016 R-003 1.79 <2 4.57 4.59 8 22 18.7 

2/10/2016 R-005 5.56 <2 4.91 4.37 7.05 19.9 13.7 

5/10/2016 R-005 1.79 <2 6.64 5.89 12.6 24.1 20.1 

8/10/2016 M-001A 1.79 <2 3.4 2.84 27.2 32.9 27.1 

9/14/2016 R-004 3.13 <2   28.3   
9/14/2016 R-005 1.79 7.42   18.4   
10/12/2016 R-003 1.79 <2   28.75   
10/12/2016 R-005 3.13 <2   <2   
11/8/2016 R-003 3.13 <2 3.22 2.48 20.2 20 23.6 

11/8/2016 R-005 1.79 <2 4.71 3.24 5.29 16.9 14.1 

Data sources: 2015–2016 Phase 3 data included in Stillwater Sciences 2018, Ventura 2012, 2013, 2014, 2015, 2016 

 

 

 

5 SYNTHESIS 

During the 2012–2016 monitoring period, the measured nutrient, DO, and toxicity conditions at 

the ETS (NPDES M-001) and SCRE receiving water monitoring locations typically met NPDES 

effluent limitations and Basin Plan water quality objectives with only occasional measurements 

greater or less than an effluent limitation or Basin Plan water quality objective. At the ETS 

(NPDES M-001) monitoring location representing the VWRF effluent discharge water quality 

conditions, there was no acute or chronic toxicity documented in NPDES testing results and 

nutrient and DO conditions were usually similar or better than at SCRE receiving water 

monitoring locations, except for nitrate. 

 
 

5.1 Assessment of VWRF nutrient loading to the SCRE 

While the VWRF effluent discharge is not directly causing exceedances of the 10 mg-N/L Basin 

Plan water quality objective for nitrate in the SCRE and we have shown poor correlation between 

measured nutrient levels at the ETS (NPDES M-001) monitoring location and SCRE receiving 

water sites, it is recognized that seasonally-averaged concentrations of nitrate and total 

phosphorus are generally higher at the ETS than monitoring locations in SCRE receiving waters. 

The total occurrences of nitrate concentrations greater than 10 mg-N/L were highest in the 

vicinity of ETS, wildlife ponds, and outfall channel, decreased in the lower estuary, and were the 

lowest in the upper estuary and estuarine/riverine monitoring locations. In addition to VWRF 

contributions to nutrient levels in the SCRE, the Phase 3 Study also found elevated concentrations 

of nitrate in upstream groundwater wells (Stillwater Sciences 2018) and upstream reaches of the 

Santa Clara River remain on the 2016 draft CWA 303(d) list for nitrate (RWQCB 2017). 
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Although upstream sources may contribute nitrogen and phosphorus loads to the SCRE, the 

dominance of the VWRF flows relative to other flow sources to the SCRE (Stillwater Sciences 

2018) suggests that nutrient loading from VWRF effluent is frequently the largest source in the 

SCRE and may contribute, together with nutrients associated with other groundwater and surface 

water sources of flow, to algal blooms and algae-mediated DO variations within the SCRE. 

 
 

5.2 SCRE dissolved oxygen 

Median annual DO at the ETS (NPDES M-001) was above 7 mg/L and was above 5 mg/L in 99.8 

percent of the water samples with only three samples having DO below 5 mg/L. Although 

continuous DO monitoring during 2015-2016 showed median annual DO in open water areas of 

the SCRE was also greater than 7 mg/L, DO concentrations in the SCRE receiving water 

locations were generally much higher than at the ETS monitoring location. Although 

measurements at the ETS consistently met the Basin Plan objective for DO and did not show any 

correlation with DO at SCRE receiving water locations, continuous measurements of DO at 

SCRE receiving water monitoring locations showed both within-day variability above and below 

the 5 mg/L Basin Plan objective as well as more extended periods of depressed DO such as those 

occurring in March 2015 when DO was low throughout the SCRE. Extended periods with 

minimum daily DO below 5 mg/L were consistently observed at the North Sonde location 

(NPDES R-004) located in an area of dense emergent marsh vegetation which limits the potential 

for re-aeration by wind-mixing. 

 

As found in the Phase 3 Study (Stillwater Sciences 2018), although surface waters were generally 

above saturation during 2015–2016 across the majority of the SCRE (Section 3.1) the diel DO 

variations at monitoring locations are consistent with nutrient-driven algae photosynthesis during 

daylight hours followed by lower DO concentrations during low light levels at night when 

bacterial and phytoplankton respiration are expected to exceed surface re-aeration at the water 

surface. High rates of respiration from algae have been shown to reduce DO concentrations in 

estuarine waters at night (Peckol et al. 1994, Krause-Jensen et al. 1999), while decomposition of 

accumulated organic matter especially from dead algae may cause a large microbial DO demand 

during both day and night (Sfriso et al. 1992). Additionally, a multi-day pattern of high DO 

followed by a significant decrease in DO such as observed in March 2015 is often suggestive of 

high primary productivity and algal die-offs. Large algal blooms and subsequent die-offs of the 

algae may result in hypoxic/anoxic water (Sfriso et al. 1992, Breitburg 2002) with the potential to 

persist for several days to weeks, in extreme instances (Breitburg 2002). While the observed 

spatial patterns identified in this study may be explained by upstream inputs and natural spatial 

variations in algae growth and mixing conditions, the results of this study suggest that nutrient 

loading from the VWRF effluent discharge is potentially indirectly contributing to the extent, 

frequency, and intensity of algal blooms and associated periods of unsuitable DO conditions for 

aquatic species in the SCRE. 

 
 

5.3 Evaluation of ammonia, trace metals and toxicity testing results 

The ETS (NPDES M-001) consistently met NPDES effluent limitations for ammonia and copper, 

with no exceedances of the average monthly total copper effluent limitation between 2013 and 

2016 and only one grab sample measurement of total ammonia in 2013 in excess of the maximum 

daily and average monthly total ammonia effluent limitation. In comparing calculated levels of 

unionized ammonia from total ammonia measurements as a function of the water temperature, 

pH, and salinity (USEPA 1989), variations in the water temperature and pH in the SCRE were 

frequently found to be high enough to result in calculated un-ionized ammonia concentrations 
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greater than the 4-day average un-ionized ammonia Basin Plan water quality objective. However, 

it should be noted that concentrations from a single grab sample are not representative of the 

actual multi-day average concentrations and because water temperature, salinity and pH all of 

which may vary significantly over several days, extra caution must be applied when comparing 

calculated un-ionized ammonia from grab samples with the 4-day average un-ionized ammonia 

objectives. 

 

Toxicity test results at the ETS (NPDES M-001) were consistently superior than at receiving 

water monitoring locations during the 2012–2016 monitoring period. In fact, there was no acute 

or chronic toxicity measured in water samples at the ETS for any of the five organisms tested, but 

one acute toxicity event and multiple chronic toxicity events were identified in tests of SCRE 

receiving waters. Acute toxicity for rainbow trout was measured in the water samples collected 

on November 12, 2015 at E-1 in the lower SCRE, E-2 in the upper SCRE, and R-1 at the 

upstream estuarine/ riverine monitoring location. Chronic toxicity for Selenastrum growth was 

measured in water samples collected during 2014 and 2016 at D-1 (NPDES M-001A), the North 

Sonde (NPDES R-004), E-1 in the lower SCRE, and R-1 (NPDES R-005) at the upstream 

estuarine/riverine monitoring location. While the analysis of the acute and chronic toxicity data 

shows toxicity is not due to ammonia or trace metal (i.e., Cu, Zn) concentrations, a TIE was not 

triggered by the acute or chronic toxicity in the SCRE receiving waters and data are not available 

to determine the specific cause(s) of toxicity. 

 
 

5.4 Nutrient Reduction Plan for future VWRF Discharges 

As discussed in the Phase 3 Study (Stillwater Sciences 2018), significant reductions in nitrate 

levels have been observed in the SCRE since VWRF facility upgrades were completed in 2011 

and the VWRF discharge has lower nitrate concentrations than in several groundwater wells 

representative of potential sources to the SCRE. In evaluating VWRF contributions to SCRE 

nutrient loads affecting current conditions for algal growth and any plan to improve these 

conditions, measured nutrient concentrations reflect multiple pathways (e.g., chemical, physical, 

biotic) interacting in the delivery and transformation of nutrients in estuaries (Bianchi 2007; 

Bricker et al 1999; Flindt et al 1999). Recognizing that saturation concentrations of nitrate and 

phosphorus for algal growth are on the order of 0.01–0.2 mg-N/L and 0.02–0.08 mg-P/L and 

dependent on species, cell size and morphological characteristics (Hein et al 1995, Horne and 

Goldman 1994), water column nutrients have been shown to be poor predictors of algal biomass 

in surveys of 23 estuaries in the Southern California Bight during 2008–2009 (McLaughlin et al 

2014). In addition to VWRF and other flow contributions to the SCRE, sediment nutrient cycling 

is likely responsible for some of the variations in the SCRE nutrient concentrations as well as DO 

variations due to bacterial and algal respiration. Microbial mineralization of dead algae in the 

water column releases nutrients that can then support algae growth (Flindt et al. 1999, Herbert 

1999). Variations in nutrients and DO concentrations in the SCRE may be caused by this nutrient 

cycling, especially after a significant algal bloom and die-off. In addition to the production of 

nitrogen compounds by nutrient cycling, SCRE berm breaching and ocean exchanges are likely 

affecting algae uptake and contributing to the timing and frequency of any DO conditions below 

the 5 mg/L water quality objective. 

 

Recognizing the potential linkage between VWRF discharges of nutrients and periods of 

unsuitable DO conditions in the SCRE, the City is currently developing a diversion plan to reduce 

VWRF discharges to the SCRE and to further treat nitrate in any remaining discharges via natural 

treatment wetlands or other methods. This diversion plan is being developed by the City 

independently of the NPDES Permit, but in conjunction with the Regional Water Quality Control 
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Board, other regulatory agencies, Wishtoyo, Heal the Bay, and other stakeholders. In addition to 

reduced VWRF discharge volumes, implementation of treatment wetlands for any remaining 

discharge to the SCRE will decrease nutrient loads, potentially decreasing the frequency of algal 

blooms that may result in periods of unsuitable DO, as well as the potential for ammonia toxicity 

in the SCRE receiving waters due to pH variability. 

 

As noted above, the proportion of nutrient loading from the VWRF effluent, groundwater, and 

other surface water inputs along with the specific response of the SCRE and algal growth in the 

SCRE cannot be precisely quantified from the available data so there is uncertainty associated 

with the degree to which VWRF discharge-related nutrient loads may contribute to SCRE 

conditions for algal growth, and related periods of unsuitable DO in the SCRE receiving water, 

although some contribution to such conditions is expected to occur. Nutrient concentrations of 

flow sources to the SCRE other than the VWRF are well above saturation thresholds for algal 

uptake discussed above (Stillwater Sciences 2018) and algal blooms are a common occurrence in 

estuaries. While it is expected that reductions in nutrient loading from the VWRF may potentially 

decrease the occurrence algae blooms and associated variations in DO as well as pH in the SCRE, 

such conditions may persist even in the complete absence of VWRF discharges. 
 

6 CONCLUSIONS 

Pursuant to the December 30, 2016 update of the VWRF Combined Workplan for the Phase 3 

Estuary, Nutrient, Toxicity and Groundwater Special Studies (Workplan), this NDOT Study 

incorporates quantitative information from historical and present-day monitoring of VWRF and 

receiving water quality monitoring data collected under its NPDES permit. In addressing 

questions detailed in Order R4-2013-0174, § VI.c.2.b.ii and § VI.c.2.b.iii regarding potential 

causes of nutrient, dissolved oxygen and toxicity impairments in the SCRE to be addressed as 

part of the NDOT Study, the following conclusions may be drawn: 

 

• The VWRF discharge is not causing acute toxicity in the wildlife ponds, outfall channel 

or SCRE based on monitoring data showing that the undiluted effluent monitored during 

the study period exhibited no acute toxicity. 

• The VWRF effluent is not causing chronic toxicity in the wildlife ponds, outfall channel 

or SCRE based on monitoring data showing that the undiluted effluent monitored during 

the study period exhibited no acute toxicity. 

• While there was no evidence of toxicity in the VWRF effluent, there was evidence of 

toxicity at receiving water monitoring locations: acute toxicity was observed in one 

rainbow trout test on a sample collected at R-003 on 11/12/2015 and chronic toxicity was 

observed in several Selenastrum (green algae) tests conducted on samples collected at the 

wildlife pond outlet (M-001A), outfall channel (R-004) and various SCRE receiving 

water monitoring sites in 2012, 2014 and 2016. Chronic toxicity was not observed in any 

of the fathead minnow, Hyallella azteca or sea urchin tests at any of the monitoring sites 

sampled in 2015-2016 for the NDOT study. 

• The VWRF undiluted effluent monitoring data revealed only one sample with ammonia 

concentrations slightly in excess of NPDES permit effluent limitations on August 12, 

2013 (which was outside current NPDES permit term), and the cause of that exceedance 

was remedied as supported by the absence of subsequent ammonia exceedances during 

the NPDES permit term. Further, the total ammonia concentrations measured at the ETS 

were not correlated with the total ammonia concentrations at any of the receiving water 

locations, indicating the VWRF effluent discharges are not directly influencing the total 

ammonia concentrations within the SCRE. 
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• Since the VWRF nutrient treatment improvements were completed in 2011, all but 6 

percent of nitrate concentrations at the ETS complied with the 10 mg-N/L effluent limits 

and receiving water monitoring locations exceeded 10 mg-N/L for less than 5 percent of 

samples. 

• Measured nitrate concentrations of VWRF effluent sampled at the ETS did not correlate 

with nitrate concentration exceedances in receiving waters, and the VWRF effluent 

discharge is not directly causing exceedances of the 10 mg-N/L Basin Plan water quality 

objective in the SCRE receiving waters. For example, less than 2 percent (6 of 312) of 

monitoring results indicated nitrate concentrations greater than 10 mg-N/L at both the 

ETS and receiving water monitoring locations, and 4 of those 6 excursions occurred 

within the wildlife ponds, but not within the SCRE receiving waters. 

• The mean DO concentration at the ETS for all samples was greater than 7 mg/L, with 

individual DO results ranging from 4.4 mg/L to 8.6 mg/L. DO concentrations at the ETS 

below 5 mg/L occurred in only approximately 0.2 percent of samples, and only occurred 

during the summer. 

• Monitoring results for DO concentrations recorded at the SCRE receiving water locations 

were generally higher than those at the ETS but ranged widely during the reporting 

period. Grab sample DO varied from 1-23 mg/l at the wildlife pond outlet (M- 

001A), 0.5–26 mg/l in the outfall channel (R-004), and from 0.8–37 mg/L at open water 

sites in the SCRE (R-001, R-003, R-005). Analysis of DO time series data collected by 

unattended multiparameter sondes in the outfall channel and two open water locations in 

the SCRE during 2015-2016 indicates similar variability with the inter-quartile range 

varying from 1.5–30.5 mg/L in the North Sonde (R-004) in the outfall channel and 4.5– 

44.9 mg/L at the South and Central Sonde deployments in open water areas of the SCRE. 

One extended period of depressed DO was identified in mid-March 2015 at all sonde 

locations. In addition, DO concentration were below 5 mg/L for extended periods at the 

North Sonde deployed at the bottom of the outfall channel (R-004) just above the point of 

confluence with the SCRE. The low DO concentrations at the bottom of the outfall 

channel are the result of dense emergent marsh vegetation in this area which limits the 

potential for re-aeration by wind-mixing. 

 It is recognized that seasonally averaged concentrations of nitrate and total phosphorus 

are generally higher at the ETS than monitoring locations in the SCRE and the current 

volume of VWRF discharges to the SCRE make it likely that nitrogen and phosphorus 

associated with VWRF effluent indirectly contribute, along with nutrients in other 

tributary ground and surface water flows, to the extent, frequency, and intensity of algal 

blooms and associated periods of unsuitable DO conditions for aquatic species in the 

SCRE. 

 The proportion of nutrient loading from the VWRF effluent sources versus nutrient 

loading from other groundwater and upstream surface water inputs, and the specific algal 

growth responses to VWRF nutrient loads in the SCRE cannot be precisely quantified 

from the available data. Given the number of nutrient sources and the complexity of 

nutrient cycling and transformation in lagoons such as the SCRE, there is uncertainty 

associated with the degree to which VWRF discharge-related nutrient loads may 

contribute to SCRE conditions for algal growth, and related periods of unsuitable DO in 

the SCRE receiving water, although some contribution to such conditions is expected to 

occur. 

 Recognizing the potential contribution of VWRF discharge related nutrient loads to 

periods of unsuitable DO conditions in the SCRE, the City is currently developing a 

diversion plan pursuant to the VenturaWaterPure project and Consent Decree to reduce 

VWRF discharges to the SCRE and to further treat nitrate in any remaining discharges 
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via natural treatment wetlands or other methods. This diversion plan is being developed 

by the City independently of the NPDES Permit, but in conjunction with the Regional 

Water Quality Control Board, other regulatory agencies, Wishtoyo, Heal the Bay, and 

other stakeholders. 

• The City’s diversion plan will reduce the volume of effluent discharges and nutrient 

loading to the SCRE. 

• Reduction in VWRF discharge volumes and implementation of treatment wetlands or 

other supplemental nutrient treatment processes for any remaining discharge to the SCRE 

pursuant to the City’s diversion plan will decrease VWRF nutrient loads, which may be 

expected to decrease algal growth and related periods of unsuitable DO within the SCRE. 

However, nutrient levels associated with flow sources to the SCRE other than the VWRF 

are well above likely saturation thresholds for algal uptake. Therefore, periodic algae 

blooms and low DO concentrations are likely to persist even in the complete absence of 

VWRF discharges.. 
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Table A - 1. Summary of data collected for the Phase 3 water quality evaluation. 
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Monitoring 

location1
 

 
 
 

Parameter 

 
 

Frequency 

over 2 water 

years 

 
 

SCR Inflow 

  

 
✓ 

  
 

R-1 (R-005) 

Temp, DO, pH, EC, 

Algae, NH4, TKN, 

NO3, PO4, TP 

Monthly/Event 

(open/closed) 

Trace Metals, 

Toxicity 

Quarterly/Even 

t (open/closed) 

CECs Annually 

 

 
VWRF Effluent 

  
 

✓ 

  

ETS (M-001), D-1 

(M-001A) 

NH4, TKN, NO3, 

PO4, TP 

Monthly/Event 

(open/closed) 

Trace Metals, 

Toxicity 

Quarterly/Even 

t (open/closed) 

CECs Annually 

VWRF Pond 

Seepage 
  ✓ GW-12, GW-13, 

GW-14, GW-15 

NH4, TKN, NO3, 

PO4, TP 
Quarterly 

South Side 

Groundwater 

Inflow/Outflow 

 
✓ 

 GW-1, GW-2, 

GW-3, GW-6, 

GW-7 

NH4, TKN, NO3, 

PO4, TP 

 

Quarterly 

North Side 

Groundwater 

Inflow 

 ✓  GW-4, 

GW-5 
 

NH4, TKN, NO3, 

PO4, TP 

 
Quarterly 

  ✓ GW-8, GW-9, 

GW-10, GW-11 

 
McGrath Lake 

Inflow 

   
✓ 

 
E-3 

NH4, TKN, NO3, 

PO4, TP 
Monthly/Event 

Trace Metals, 

Toxicity 

Quarterly/Even 

t (open/closed) 
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Monitoring 

location1
 

 
 
 

Parameter 

 
 

Frequency 

over 2 water 

years 

 
 
 
 
 
 
 

SCRE 

  

 
✓ 

 

 
✓ 

near-bottom at 

North Sonde (R- 

004), Central 

Sonde, and South 

Sonde (R-002) 

locations, 

 
 

Temp, DO, 

pH/ORP, EC 

 
 

Continuous/ 

Monthly 

 
✓ 

 Near surface at 

South Sonde (R- 
002) location 

Temp, DO, pH, EC, 

Chlorophyll-a 

 

Continuous 

  
 

✓ 

  
 

E-1 (R-003), E-2 

Temp, DO, pH, EC, 

Algae, NH4, TKN, 
NO3, PO4, TP 

Monthly/Event 

(open/closed) 

Trace Metals, 

Toxicity 

Quarterly/Even 

t (open/closed) 

CECs 
Annually/Event 

(closed) 

1 Monitoring locations sampled under the routine receiving water monitoring for the 2013 NPDES Permit shown in 

parentheses. 
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B.1 Dissolved Oxygen Data 

In Situ Dissolved Oxygen (mg/L) 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

1/1/2012 7.11        

1/2/2012 6.66        

1/3/2012 7.05        

1/4/2012 6.65  11.2  11.4 13.9 11.5  

1/5/2012 6.91        

1/6/2012 6.98        

1/7/2012 7.02        

1/8/2012 6.81        

1/9/2012 6.64        

1/10/2012 6.81  11.4  9.2 10.7 13.8  

1/11/2012 6.89        

1/12/2012 6.87        

1/13/2012 6.5        

1/14/2012 6.97        

1/15/2012 6.85        

1/16/2012 6.57        

1/17/2012 6.77        

1/18/2012 6.55  11  10.7 10.6 10.9  

1/19/2012 6.77        

1/20/2012 7.07        

1/21/2012 6.82        

1/22/2012 6.97        

1/23/2012 6.03        

1/24/2012 6.93  8.7  9.4 8.9 8.6  

1/25/2012 7.18        

1/26/2012 7.02        

1/27/2012 6.96        

1/28/2012 7.25        

1/29/2012 6.8        

1/30/2012 6.39        

1/31/2012 6.73  9.3  7.7 6.7 9.4  

2/1/2012 6.7        

2/2/2012 6.7        

2/3/2012 7.17        

2/4/2012 7.23        
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In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

2/5/2012 7.18        

2/6/2012 7.16        

2/7/2012 6.97  9.8  10 8 9  

2/8/2012 7        

2/9/2012 6.99        

2/10/2012 6.81        

2/11/2012 7.02        

2/12/2012 6.84        

2/13/2012 7.26        

2/14/2012 6.82  8.7  9.1 7.6 9  

2/15/2012 7.37        

2/16/2012 7.5        

2/17/2012 7.35        

2/18/2012 7.28        

2/19/2012 7.1        

2/20/2012 7.59        

2/21/2012 7.57        

2/22/2012 7.14        

2/23/2012 6.97  9.1  8.3 7.4 10.1  

2/24/2012 6.92        

2/25/2012 6.83        

2/26/2012 7.44        

2/27/2012 6.67        

2/28/2012 6.83  9.5  8 7.3 9  

2/29/2012 7.09        

3/1/2012 6.73        

3/2/2012 5.97        

3/3/2012 6.7        

3/4/2012 6.68        

3/5/2012 6.94        

3/6/2012 7.16  9.4  9 7.5 9.3  

3/7/2012 6.88        

3/8/2012 6.97        

3/9/2012 7.2        

3/10/2012 7.3        

3/11/2012 6.11        



June 2018 Stillwater Sciences 
B-3 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

3/12/2012 6.59        

3/13/2012 7  9.5  9.2 10.6 9.3  

3/14/2012 7.35        

3/15/2012 7.46        

3/16/2012 7.19        

3/17/2012 6.81        

3/18/2012 6.97        

3/19/2012 7.54        

3/20/2012 7.5  9.6  9.9 20.2 6.6  

3/21/2012 7.12        

3/22/2012 7.03        

3/23/2012 7.52        

3/24/2012 7.61        

3/25/2012 6.77        

3/26/2012 6.57        

3/27/2012 6.78  9.1  9.5 10.5 12.2  

3/28/2012 6.49        

3/29/2012 6.64        

3/30/2012 6.72        

3/31/2012 6.26        

4/1/2012 6.3        

4/2/2012 7.05        

4/3/2012 6.68  12  10.6 12.4 9.8  

4/4/2012 6.74        

4/5/2012 6.85        

4/6/2012 7.12        

4/7/2012 7.06        

4/8/2012 7.78        

4/9/2012 7.48        

4/10/2012 6.92  8.4  8.9 10.9 5.8  

4/11/2012 7.28        

4/12/2012         

4/13/2012 7.23        

4/14/2012 7.53        

4/15/2012 7.41        

4/16/2012 7.32        



June 2018 Stillwater Sciences 
B-4 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

4/17/2012 7.13  9.4  9 11.7 10.1  

4/18/2012 7.15        

4/19/2012 7.19        

4/20/2012 7.1        

4/21/2012 7.03        

4/22/2012 6.96        

4/23/2012 7.36        

4/24/2012 6.99  29.3  15.7 11.6 16.8  

4/25/2012 7.04        

4/26/2012 7.18        

4/27/2012 7.15        

4/28/2012 6.86        

4/29/2012 6.75        

4/30/2012 7.14        

5/1/2012 6.98  12.1  12.6 9.7 10  

5/2/2012 7.08        

5/3/2012 6.71        

5/4/2012 7.1        

5/5/2012 6.8        

5/6/2012 6.93        

5/7/2012 6.93        

5/8/2012 7.07  10.7  10.8 8.8 9.8  

5/9/2012 7        

5/10/2012 6.94        

5/11/2012 6.89        

5/12/2012 7.11        

5/13/2012 7.05        

5/14/2012 7.35        

5/15/2012 6.85  7.2  6.8 8 7.7  

5/16/2012 6.7        

5/17/2012 6.64        

5/18/2012 6.55        

5/19/2012 6.67        

5/20/2012 6.45        

5/21/2012 6.98        

5/22/2012 6.63  8.7  7.9 4.5 16.5  



June 2018 Stillwater Sciences 
B-5 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

5/23/2012 6.9        

5/24/2012 6.56        

5/25/2012 6.86        

5/26/2012 6.7        

5/27/2012 6.63        

5/28/2012 6.39        

5/29/2012 6.13  8.3  8.3 4.5 11.1  

5/30/2012 6.17        

5/31/2012 6.16        

6/1/2012 6.53        

6/2/2012 6.55        

6/3/2012 6.5        

6/4/2012 7.19        

6/5/2012 6.69  9.8  6.5 5.6 6.8  

6/6/2012 6.43        

6/7/2012 6.63        

6/8/2012 6.68        

6/9/2012 6.63        

6/10/2012 6.65        

6/11/2012 6.56        

6/12/2012 6.62  9.8  9.1 6.3 9.7  

6/13/2012 6.49        

6/14/2012 6.8        

6/15/2012 6.54        

6/16/2012 6.57        

6/17/2012 6.04        

6/18/2012 6.49        

6/19/2012 6.42  10.1  8.2 4.3 8.5  

6/20/2012 6.64        

6/21/2012 6.4        

6/22/2012 6.78        

6/23/2012 6.18        

6/24/2012 6.3        

6/25/2012 6.31        

6/26/2012 6.19  12.8  10.3 10 11.4  

6/27/2012 6.13        



June 2018 Stillwater Sciences 
B-6 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

6/28/2012 6.37        

6/29/2012 6.25        

6/30/2012 6.03        

7/1/2012 6.3        

7/2/2012 5.65        

7/3/2012 5.64  11.1  10.2 6.3 10  

7/4/2012 6.05        

7/5/2012 5.98        

7/6/2012 5.57        

7/7/2012 5.87        

7/8/2012 5.59        

7/9/2012 5.71        

7/10/2012 5.62  11.6  10.8 4.7 12.3  

7/11/2012 5.71        

7/12/2012 5.66        

7/13/2012 5.43        

7/14/2012 6.05        

7/15/2012 5.82        

7/16/2012 6.14        

7/17/2012 5.54  12.5  14 4.7 9.1  

7/18/2012 5.64        

7/19/2012 5.51        

7/20/2012 5.53        

7/21/2012 5.61        

7/22/2012 5.62        

7/23/2012 5.71        

7/24/2012 6.2  8.4  9.8 3.9 8.4  

7/25/2012 7.02        

7/26/2012 6.26        

7/27/2012 6.46        

7/28/2012 6.47        

7/29/2012 6.51        

7/30/2012 6.26        

7/31/2012 6.2  6  8.4 2.9 3.4  

8/1/2012 6.22        

8/2/2012 6.61        



June 2018 Stillwater Sciences 
B-7 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

8/3/2012 6.14        

8/4/2012 6.32        

8/5/2012 6.48        

8/6/2012 6.74        

8/7/2012 6.22  4.2  4.5 3.1 6.3  

8/8/2012 6.69        

8/9/2012 6.76        

8/10/2012 6.67        

8/11/2012 6.62        

8/12/2012 6.52        

8/13/2012 7.02        

8/14/2012 6.34  16.9  10.7 5 2.1  

8/15/2012 6.45        

8/16/2012 6.57        

8/17/2012 6.56        

8/18/2012 6.76        

8/19/2012 6.92        

8/20/2012 6.43        

8/21/2012 6.48  4.7  3.4 5 6.4  

8/22/2012 6.68        

8/23/2012 6.44        

8/24/2012 5.76        

8/25/2012 5.96        

8/26/2012 5.97        

8/27/2012 6.63        

8/28/2012 6.02  4  3.8 4.3 6.6  

8/29/2012 6.14        

8/30/2012 6.07        

8/31/2012 6.19        

9/1/2012 6.06        

9/2/2012 6.1        

9/3/2012 6.09        

9/4/2012 6.16  20.9  15.6 4.5 16.4  

9/5/2012 6.19        

9/6/2012 5.98        

9/7/2012 6.02        



June 2018 Stillwater Sciences 
B-8 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

9/8/2012 5.97        

9/9/2012 5.7        

9/10/2012 6.03        

9/11/2012 6.07    11.6 4.8 17.2  

9/12/2012 6.16        

9/13/2012 6.17        

9/14/2012 6        

9/15/2012 6.05        

9/16/2012 5.67        

9/17/2012 5.62        

9/18/2012 6.13  10.5  6.3 4.9 9.1  

9/19/2012 6.09        

9/20/2012 6.26        

9/21/2012 6.01        

9/22/2012 5.86        

9/23/2012 5.85        

9/24/2012 6.16        

9/25/2012 5.69  17.4  13.5 4.1 17.3  

9/26/2012 6.05        

9/27/2012 5.86        

9/28/2012 6.01        

9/29/2012 6.33        

9/30/2012 6.4        

10/1/2012 6.12        

10/2/2012 6.38  16  11.8 3.7 15.5  

10/3/2012 5.93        

10/4/2012 6.12        

10/5/2012 6.13        

10/6/2012 6.12        

10/7/2012 5.88        

10/8/2012 6.22        

10/9/2012 5.75  8.1  8.2 4.3 6.8  

10/10/2012 6.5        

10/11/2012 6.01        

10/12/2012 6.05        

10/13/2012 6.18        



June 2018 Stillwater Sciences 
B-9 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

10/14/2012 6.31        

10/15/2012 6.19        

10/16/2012 6.05  16.3  13.3 3.4 13.5  

10/17/2012 5.93        

10/18/2012 6.29        

10/19/2012 5.99        

10/20/2012 6.02        

10/21/2012 6.07        

10/22/2012 6.29        

10/23/2012 5.76  17.7  10.5 6 10.2  

10/24/2012 5.88        

10/25/2012 6.29        

10/26/2012 5.76        

10/27/2012 6.19        

10/28/2012 6.22        

10/29/2012 5.94        

10/30/2012 6.19  17.3  13.5 6.8 16.2  

10/31/2012 6.21        

11/1/2012 5.9        

11/2/2012 6.11        

11/3/2012 6.21        

11/4/2012 6.4        

11/5/2012 6.7        

11/6/2012 6.58  24.7  18.4 10.1 17.5  

11/7/2012 6.6        

11/8/2012 6.72        

11/9/2012 6.67        

11/10/2012 6.91        

11/11/2012 6.67        

11/12/2012 6.83        

11/13/2012 6.72  12.9  9.3 4 10.2  

11/14/2012 6.61        

11/15/2012 6.62        

11/16/2012 6.5        

11/17/2012 6.64        

11/18/2012 6.75        



June 2018 Stillwater Sciences 
B-10 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

11/19/2012 6.68        

11/20/2012 6.7  28  21.4 7.8 23.4  

11/21/2012 6.82        

11/22/2012 7.04        

11/23/2012 7.04        

11/24/2012 6.7        

11/25/2012 6.96        

11/26/2012 6.68        

11/27/2012 6.62  25.4  23.7 17 21.8  

11/28/2012 6.75        

11/29/2012 6.78        

11/30/2012 6.78        

12/1/2012 6.78        

12/2/2012 6.77        

12/3/2012 6.87        

12/4/2012 6.86  16  12.6 8.4 10.7  

12/5/2012 6.93        

12/6/2012 6.97        

12/7/2012 6.97        

12/8/2012 6.87        

12/9/2012 7.02        

12/10/2012 6.92        

12/11/2012 7.02  26.3  23.7 9.9 17.6  

12/12/2012 6.35        

12/13/2012 6.44        

12/14/2012 6.52        

12/15/2012 6.6        

12/16/2012 6.54        

12/17/2012 6.51        

12/18/2012 6.59  18.4  18.5 16.5 22.1  

12/19/2012 6.83        

12/20/2012 7.02        

12/21/2012 6.86        

12/22/2012 6.69        

12/23/2012 6.52        

12/24/2012 6.64        



June 2018 Stillwater Sciences 
B-11 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

12/25/2012 6.71        

12/26/2012 6.68  17.3  17.1 15.7 15.5  

12/27/2012 7.24        

12/28/2012 7        

12/29/2012 7.07        

12/30/2012 7.23        

12/31/2012 6.96        

1/1/2013 7.08        

1/2/2013 6.95  17  14.3 13.1 16  

1/3/2013 6.98        

1/4/2013 6.81        

1/5/2013 6.75        

1/6/2013 6.78        

1/7/2013 6.92        

1/8/2013 6.91  20  19 18 17.9  

1/9/2013 7.09        

1/10/2013 7.17        

1/11/2013 7.15        

1/12/2013 7.26        

1/13/2013 7.13        

1/14/2013 7.08        

1/15/2013 7.48  17.9  17.2 14.8 20  

1/16/2013 7.36        

1/17/2013 7.18        

1/18/2013 7.2        

1/19/2013 7.22        

1/20/2013 6.98        

1/21/2013 7.26        

1/22/2013 7.48  21.2  22.3 20.9 21.7  

1/23/2013 7.33        

1/24/2013 7.23        

1/25/2013 7.34        

1/26/2013 7.18        

1/27/2013 7.21        

1/28/2013 7.18        

1/29/2013 7.43  17.5  18.3 8.3 19.3  



June 2018 Stillwater Sciences 
B-12 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

1/30/2013 7.17        

1/31/2013         

2/1/2013 7.02        

2/2/2013 7.08        

2/3/2013 7.1        

2/4/2013 6.92        

2/5/2013 7.07  20.2  15.5 12.8 16.3  

2/6/2013 6.84        

2/7/2013 6.91        

2/8/2013 7.2        

2/9/2013 7.03        

2/10/2013 6.82        

2/11/2013 7.56        

2/12/2013 7.13    21.5 17.7 25.1  

2/13/2013 7.19        

2/14/2013 7.15        

2/15/2013 7.18        

2/16/2013 7.16        

2/17/2013 7.11        

2/18/2013 7.18        

2/19/2013 7.01        

2/20/2013 7.39    10.8 8 11.7  

2/21/2013 7.26        

2/22/2013 7.33        

2/23/2013 7.55        

2/24/2013 7.46        

2/25/2013 7.45        

2/26/2013 7.27    24.2 23.1 22.9  

2/27/2013 7.33        

2/28/2013 7.13        

3/1/2013 7.36        

3/2/2013 7.25        

3/3/2013 7.2        

3/4/2013 7.36        

3/5/2013 7.47    16.3 12.8 17.1  

3/6/2013 7.28        



June 2018 Stillwater Sciences 
B-13 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

3/7/2013 7.24        

3/8/2013 7.18        

3/9/2013 7.22        

3/10/2013 7.45        

3/11/2013 7.29        

3/12/2013 7.17    16.3 12.8 17.1  

3/13/2013 7.17        

3/14/2013 7.22        

3/15/2013 7.28        

3/16/2013 7.14        

3/17/2013 7.34        

3/18/2013 7.46        

3/19/2013 7.24    13.8 11 12.3  

3/20/2013 7.53        

3/21/2013 7.57        

3/22/2013 7.53        

3/23/2013 7.57        

3/24/2013 7.93        

3/25/2013 7.5        

3/26/2013 7.52    14.2 8.7 14.8  

3/27/2013 7.52        

3/28/2013 7.42        

3/29/2013 7.48        

3/30/2013 7.54        

3/31/2013 7.54        

4/1/2013 7.41        

4/2/2013 7.32        

4/3/2013 7.36    11.1 10.2 13  

4/4/2013 7.4        

4/5/2013 7.47        

4/6/2013 7.66        

4/7/2013 7.47        

4/8/2013 7.01        

4/9/2013 7.56    7.8 5.8 8.4  

4/10/2013 7.54        

4/11/2013 7.35        



June 2018 Stillwater Sciences 
B-14 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

4/12/2013 7.36        

4/13/2013 7.44        

4/14/2013 7.41        

4/15/2013 7.34        

4/16/2013 7.51    7.4 5.9 9.5  

4/17/2013 7.51        

4/18/2013 7.18        

4/19/2013 7.5        

4/20/2013 7.57        

4/21/2013 7.59        

4/22/2013 7.26        

4/23/2013 7.18    11.8 10.7 10.7  

4/24/2013 7.31        

4/25/2013 7.19        

4/26/2013 7.46        

4/27/2013 7.39        

4/28/2013 7.55        

4/29/2013 7.4        

4/30/2013 7.29    7.6 4.7 13.3  

5/1/2013 6.93        

5/2/2013 7.29        

5/3/2013 7.09        

5/4/2013 6.74        

5/5/2013 6.85        

5/6/2013 7.1        

5/7/2013 7.02    12.1 19.2 17.4  

5/8/2013 6.9        

5/9/2013 6.93        

5/10/2013 7.17        

5/11/2013 7.1        

5/12/2013 6.97        

5/13/2013 7.04        

5/14/2013 6.92  9.7  7.5 5.9 8.2  

5/15/2013 7.2        

5/16/2013 6.99        

5/17/2013 7.03        



June 2018 Stillwater Sciences 
B-15 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

5/18/2013 7.02        

5/19/2013 6.96        

5/20/2013 6.76        

5/21/2013 6.85        

5/22/2013 6.78  12.9  11.4 12.3 11.8  

5/23/2013 6.93        

5/24/2013 6.85        

5/25/2013 6.95        

5/26/2013 6.85        

5/27/2013 6.62        

5/28/2013 6.89        

5/29/2013 6.95  14.3  8.9 10.5 15.6  

5/30/2013 6.72        

5/31/2013 6.99        

6/1/2013 7.02        

6/2/2013 6.88        

6/3/2013 6.88        

6/4/2013 6.76  12.2  7.4 6 13.3  

6/5/2013 6.91        

6/6/2013 6.9        

6/7/2013 6.86        

6/8/2013 7.01        

6/9/2013 6.87        

6/10/2013 6.82        

6/11/2013 6.89  18.9  9.5 15 21.8  

6/12/2013 7.15        

6/13/2013 7.03        

6/14/2013 6.72        

6/15/2013 6.46        

6/16/2013 7.19        

6/17/2013 7.05        

6/18/2013 7.56  17.4  13 13.5 15.7  

6/19/2013 6.44        

6/20/2013 6.58        

6/21/2013 6.72        

6/22/2013 6.89        



June 2018 Stillwater Sciences 
B-16 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

6/23/2013 6.99        

6/24/2013 6.78        

6/25/2013 6.87  10.3  11.1 5.4 12.1  

6/26/2013 6.81        

6/27/2013 6.85        

6/28/2013 6.98        

6/29/2013 6.92        

6/30/2013 6.97        

7/1/2013 6.95        

7/2/2013 7.13  7.5  7.1 8.8 10.3  

7/3/2013 6.97        

7/4/2013 6.87        

7/5/2013 7.02        

7/6/2013 6.98        

7/7/2013 6.85        

7/8/2013 6.9        

7/9/2013 7.02  17  8.7 10.3 14.7  

7/10/2013 7.02        

7/11/2013 7.09        

7/12/2013 7.12        

7/13/2013 7.11        

7/14/2013 7.21        

7/15/2013 7.03        

7/16/2013 7.06  14.5  11.6 7.9 8.3  

7/17/2013 7        

7/18/2013 6.89        

7/19/2013 7.82        

7/20/2013 7.29        

7/21/2013 6.88        

7/22/2013 7.21        

7/23/2013 7.05  15.6  7.7 3.7 7.6  

7/24/2013 7.03        

7/25/2013 6.87        

7/26/2013 6.88        

7/27/2013 7.11        

7/28/2013 7.2        



June 2018 Stillwater Sciences 
B-17 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

7/29/2013 7.01        

7/30/2013 7.02  9.4  9.1 6.8 9.9  

7/31/2013 7.3        

8/1/2013 7.08        

8/2/2013 6.97        

8/3/2013 6.96        

8/4/2013 7.31        

8/5/2013 7.19        

8/6/2013 7.43  10  13 7.3 13.2  

8/7/2013 7.45        

8/8/2013 7.45        

8/9/2013 7.22        

8/10/2013 7.02        

8/11/2013 6.9        

8/12/2013 6.78        

8/13/2013 7.1  9.4  7 8 11.9  

8/14/2013 7.23        

8/15/2013 6.9        

8/16/2013 7.03        

8/17/2013 6.79        

8/18/2013 6.79        

8/19/2013 7.08        

8/20/2013 6.78  15.5  12.9 8 15.5  

8/21/2013 6.83        

8/22/2013 6.91        

8/23/2013 7.06        

8/24/2013 6.98        

8/25/2013 6.99        

8/26/2013 7.1        

8/27/2013 7.03  16.2  14 6.6 16.8  

8/28/2013 6.93        

8/29/2013 6.95        

8/30/2013 7.04        

8/31/2013 6.75        

9/1/2013 6.78        

9/2/2013 7.03        



June 2018 Stillwater Sciences 
B-18 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

9/3/2013 6.74        

9/4/2013 6.94  13.9  1.7 6.2 14.6  

9/5/2013 6.84        

9/6/2013 6.92        

9/7/2013 6.95        

9/8/2013 6.92        

9/9/2013 7.04        

9/10/2013 6.94  12.9    10.7  

9/11/2013 6.96        

9/12/2013 6.73     8.9   

9/13/2013 6.94        

9/14/2013 6.78        

9/15/2013 6.88        

9/16/2013 6.81        

9/17/2013 7.02  4.2  4.5 7.8 9.7  

9/18/2013 7.08        

9/19/2013 6.77        

9/20/2013 7.18        

9/21/2013 7.06        

9/22/2013 6.85        

9/23/2013 6.96        

9/24/2013 7.1  27.7  14.3 11 11.9  

9/25/2013 6.94        

9/26/2013 7.03        

9/27/2013 7.16        

9/28/2013 7.18        

9/29/2013 7.02        

9/30/2013 7.04        

10/1/2013 7.18  21.2  11.9 7 17.4  

10/2/2013 7.11        

10/3/2013 7.12        

10/4/2013 7.23        

10/5/2013 7.08        

10/6/2013 7.06        

10/7/2013 6.8        

10/8/2013 7.07  19.2  20.9 11.8 15.6  



June 2018 Stillwater Sciences 
B-19 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

10/9/2013 7.01        

10/10/2013 7.02        

10/11/2013 7.17        

10/12/2013 6.95        

10/13/2013 6.98        

10/14/2013 7.35        

10/15/2013 7.29  16.3  19.7 11.2 15.8  

10/16/2013 7.41        

10/17/2013 7.47        

10/18/2013 7.65        

10/19/2013 7.43        

10/20/2013 7.36        

10/21/2013 7.6        

10/22/2013 7.6  15.2  13.4 12.3 17.1  

10/23/2013 7.48        

10/24/2013 7.43        

10/25/2013 7.76        

10/26/2013 7.72        

10/27/2013 8.41        

10/28/2013 7.88        

10/29/2013 7.56  13.6  16.9 13.6 15.1  

10/30/2013 7.8        

10/31/2013 7.71        

11/1/2013 7.68        

11/2/2013 7.65        

11/3/2013 7.59        

11/4/2013 7.54        

11/5/2013 7.81  24.4  24.2 16.1 24.5  

11/6/2013 7.56        

11/7/2013 7.62        

11/8/2013 7.74        

11/9/2013 7.93        

11/10/2013 7.76        

11/11/2013 7.78        

11/12/2013 7.02        

11/13/2013 7.66  26.2  19.3 19 24.8  



June 2018 Stillwater Sciences 
B-20 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

11/14/2013 7.52        

11/15/2013 7.5        

11/16/2013 7.46        

11/17/2013 7.55        

11/18/2013 7.2        

11/19/2013 7.57  23.6  24.9 11.9 20.4  

11/20/2013 7.71        

11/21/2013 7.74        

11/22/2013 7.66        

11/23/2013 7.86        

11/24/2013 7.92        

11/25/2013 8.09        

11/26/2013 7.6  17.6  19 15.8 12.8  

11/27/2013 7.82        

11/28/2013 7.84        

11/29/2013 7.69        

11/30/2013 7.74        

12/1/2013 7.74        

12/2/2013 7.6        

12/3/2013 7.77 18.78 15.8  18.7 24 6.5  

12/4/2013 7.89        

12/5/2013 7.93        

12/6/2013 7.99        

12/7/2013         

12/8/2013 8.03        

12/9/2013 8.25        

12/10/2013 8.25 18.76 22.6  18.1 22.1 20.2  

12/11/2013 7.96        

12/12/2013 7.96        

12/13/2013 7.96        

12/14/2013 7.93        

12/15/2013 7.87        

12/16/2013 7.72        

12/17/2013 7.73 20.13 30.1  22.7 25.6 15.7  

12/18/2013 7.61        

12/19/2013 7.86        



June 2018 Stillwater Sciences 
B-21 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

12/20/2013 7.85        

12/21/2013 7.89        

12/22/2013 7.92        

12/23/2013 8.03        

12/24/2013 8.18 21.63 28.5  24.9 21.3 15.8  

12/25/2013 7.84        

12/26/2013 7.83        

12/27/2013 7.97        

12/28/2013 7.83        

12/29/2013 7.84        

12/30/2013 7.95        

12/31/2013 8.38 17.97 26.5  25.8 25.5 19  

1/1/2014 7.98        

1/2/2014 8.09        

1/3/2014 7.86        

1/4/2014 7.92        

1/5/2014 7.81        

1/6/2014 8.07        

1/7/2014 7.97 16.54 22.3  5.9 16.2 19.2  

1/8/2014 8        

1/9/2014 7.88        

1/10/2014 7.79        

1/11/2014 7.76        

1/12/2014 7.75        

1/13/2014 7.79        

1/14/2014 7.79 18.13 16.8  18.3 16.8 15.2  

1/15/2014 7.77        

1/16/2014 7.7        

1/17/2014 7.55        

1/18/2014 7.77        

1/19/2014 7.59        

1/20/2014 7.49        

1/21/2014 7.52        

1/22/2014 7.42 12.52 19.4  13.8 13.3 13.3  

1/23/2014 7.15        

1/24/2014 7.25        



June 2018 Stillwater Sciences 
B-22 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

1/25/2014 7.1        

1/26/2014 6.95        

1/27/2014 7.25        

1/28/2014 7.74 19.23 19.4  21 21.7 9.4  

1/29/2014 7.64        

1/30/2014 7.32        

1/31/2014 7.79        

2/1/2014 7.62        

2/2/2014 7.39        

2/3/2014 7.73        

2/4/2014 7.75 16.94 20.5  18.8 15.3 21.1  

2/5/2014 7.75        

2/6/2014 7.82        

2/7/2014 7.76        

2/8/2014 7.48        

2/9/2014 7.59        

2/10/2014 7.74        

2/11/2014 7.7 7.35 5.6  6.9 0.6   

2/12/2014 7.65        

2/13/2014 7.56        

2/14/2014 7.57        

2/15/2014 7.52        

2/16/2014 7.49        

2/17/2014 7.6        

2/18/2014 7.66        

2/19/2014 7.65 12.12 28  12.4 27.4 37.1  

2/20/2014 7.56        

2/21/2014 7.74        

2/22/2014 7.76        

2/23/2014 7.58        

2/24/2014 7.85        

2/25/2014 7.6 17.78 33.2  28.9 35.4 28.4  

2/26/2014 7.72        

2/27/2014 7.76        

2/28/2014 8.03        

3/1/2014 7.81        



June 2018 Stillwater Sciences 
B-23 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

3/2/2014 7.88        

3/3/2014 7.84        

3/4/2014 7.92 15.66 10.9  11 11.9 11.1  

3/5/2014 7.64        

3/6/2014 7.57        

3/7/2014 7.35        

3/8/2014 7.13        

3/9/2014 7.11        

3/10/2014 7.25        

3/11/2014 7.14 16.86 10.7  9.7 14.1 10.6  

3/12/2014 6.85        

3/13/2014 7.1        

3/14/2014 6.84        

3/15/2014 6.98        

3/16/2014 6.87        

3/17/2014 6.6        

3/18/2014 6.28 18.61 9.9  8.1 14.8 12.3  

3/19/2014 6.81        

3/20/2014 7.16        

3/21/2014 6.15        

3/22/2014 7.28        

3/23/2014 7.05        

3/24/2014 6.32        

3/25/2014 6.84 19.25 32.9  24.4 25.1 22  

3/26/2014 6.68        

3/27/2014 6.77        

3/28/2014 7.04        

3/29/2014 6.52        

3/30/2014 6.52        

3/31/2014 6.83        

4/1/2014 6.81 18.01 9.1  17.3 19.2 16.2  

4/2/2014 6.88        

4/3/2014 6.68        

4/4/2014 7        

4/5/2014 6.93        

4/6/2014 6.89        



June 2018 Stillwater Sciences 
B-24 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

4/7/2014 6.44        

4/8/2014 6.36 17.05 5.5  9.9 8.6 5.5  

4/9/2014 6.48        

4/10/2014 6.82        

4/11/2014 6.4        

4/12/2014 7.1        

4/13/2014 7.21        

4/14/2014 6.57        

4/15/2014 6.51 18.93 6.6  14.4 14.5 3.3  

4/16/2014 6.42        

4/17/2014 6.28        

4/18/2014 6.53        

4/19/2014 6.48        

4/20/2014 6.31        

4/21/2014 6.4        

4/22/2014 6.53 17.75 19.9  19.7 17.9 21.8  

4/23/2014 6.5        

4/24/2014 6.27        

4/25/2014 6.28        

4/26/2014 6.24        

4/27/2014 6.18        

4/28/2014 6.5        

4/29/2014 6.4 18.52 30.5  27.8 20.7 0.8  

4/30/2014 6.42        

5/1/2014 7.59        

5/2/2014 7.49        

5/3/2014 7.15        

5/4/2014 7.41        

5/5/2014 7.37        

5/6/2014 7.27 18.9 9.7  8.2 6.3 13  

5/7/2014 7.3        

5/8/2014 7.09        

5/9/2014 7.19        

5/10/2014 7.33        

5/11/2014 7.04        

5/12/2014 7.15        



June 2018 Stillwater Sciences 
B-25 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

5/13/2014 7.29 19.51 3.8  4.2 3.4 2.8  

5/14/2014 7.17        

5/15/2014 6.36        

5/16/2014 7.02        

5/17/2014 6.92        

5/18/2014 6.87        

5/19/2014 6.75        

5/20/2014 6.61 20.27 7.1  4.5 4.5 4.4  

5/21/2014 6.62        

5/22/2014 5.91        

5/23/2014 7.34        

5/24/2014 6.84        

5/25/2014 7.05        

5/26/2014 6.77        

5/27/2014 6.33        

5/28/2014 7.36 13.06 6  5.8 4.1 5.8  

5/29/2014 6.86        

5/30/2014 6.91        

5/31/2014 6.8        

6/1/2014 6.85        

6/2/2014 7.05        

6/3/2014 7.02 12.59 9.6  7.7 7.3 7.7  

6/4/2014 6.94        

6/5/2014 6.76        

6/6/2014 6.6        

6/7/2014 6.38        

6/8/2014 6.16        

6/9/2014 6.52        

6/10/2014 5.75 8.72 13  11.9 9.9 11.9  

6/11/2014 6.05        

6/12/2014 6.81        

6/13/2014 6.88        

6/14/2014 7.01        

6/15/2014 6.75        

6/16/2014 6.86        

6/17/2014 7.06 10.46 6.9  5.6 3.9 5.4  



June 2018 Stillwater Sciences 
B-26 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

6/18/2014 6.89        

6/19/2014 6.91        

6/20/2014 6.42        

6/21/2014 6.49        

6/22/2014 6.38        

6/23/2014 6.6        

6/24/2014 6.62 8.5 5.8  6.2 4.5 9.3  

6/25/2014 6.67        

6/26/2014 7.24        

6/27/2014 7.07        

6/28/2014 7.11        

6/29/2014 7.06        

6/30/2014 6.44        

7/1/2014 6.44 8.35 8.9  8.9 6.6 7.6  

7/2/2014 6.44        

7/3/2014 6.53        

7/4/2014 6.6        

7/5/2014 6.67        

7/6/2014 6.29        

7/7/2014 6.27        

7/8/2014 6.29 8.98 8.6  7.8 2.7 7  

7/9/2014 6.15        

7/10/2014 6.35        

7/11/2014 6.33        

7/12/2014 6.46        

7/13/2014 6.36        

7/14/2014 6.03        

7/15/2014 5.99 8.34 6.1  7.4 7.1 4.3  

7/16/2014 6.19        

7/17/2014 6.29        

7/18/2014 7.12        

7/19/2014 6.11        

7/20/2014 6.39        

7/21/2014 6.51        

7/22/2014 6.73 8.18 13.3  11.4 8.1 10.9  

7/23/2014 6.56        



June 2018 Stillwater Sciences 
B-27 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

7/24/2014 6.09        

7/25/2014 6.1        

7/26/2014 6.39        

7/27/2014 6.22        

7/28/2014 6.96        

7/29/2014 6.82 7.85 8.9  5.5 3.6 4.8  

7/30/2014 7        

7/31/2014 6.99        

8/1/2014 7.02        

8/2/2014 6.79        

8/3/2014 6.82        

8/4/2014 6.97        

8/5/2014 6.9 7.46 7.8  7.3 3.7 8.3  

8/6/2014 6.96        

8/7/2014 6.97        

8/8/2014 6.97        

8/9/2014 6.65        

8/10/2014 6.66        

8/11/2014 7.11        

8/12/2014 7.06 7.28 3.7  3 2.7 6.4  

8/13/2014 6.8        

8/14/2014 6.83        

8/15/2014 7.01        

8/16/2014 6.67        

8/17/2014 6.8        

8/18/2014 6.8        

8/19/2014 6.98 7.85 14.3  12.1 5.2 17.5  

8/20/2014 7.02        

8/21/2014 6.98        

8/22/2014 6.96        

8/23/2014 6.92        

8/24/2014 6.86        

8/25/2014 7.02        

8/26/2014 6.82 8.01 5.1  6.6 2.2 6.3  

8/27/2014 6.88        

8/28/2014 6.8        



June 2018 Stillwater Sciences 
B-28 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

8/29/2014 6.88        

8/30/2014 6.66        

8/31/2014 6.6        

9/1/2014 6.68        

9/2/2014 6.78        

9/3/2014 6.62 8.87 4.8  4.6 1.8 6.1  

9/4/2014 6.54        

9/5/2014 6.53        

9/6/2014 6.69        

9/7/2014 6.74        

9/8/2014 5.91        

9/9/2014 5.72 9.85 10.6  10.9 3.6 5.5  

9/10/2014 5.46        

9/11/2014 4.9        

9/12/2014 6.34        

9/13/2014 5.98        

9/14/2014 6.25        

9/15/2014 6.26        

9/16/2014 6.42 10.44 11  8.6 4.3 7.4  

9/17/2014 6.3        

9/18/2014 6.51        

9/19/2014 7.01        

9/20/2014 6.89        

9/21/2014 6.63        

9/22/2014 6.57        

9/23/2014 6.58 11.54 8.3  10.1 3.8 9.6  

9/24/2014 6        

9/25/2014 5.79        

9/26/2014 5.58        

9/27/2014 5.65        

9/28/2014 5.71        

9/29/2014 5.78        

9/30/2014 6.05 11.1 8.3  9.4 4.8 8.4  

10/1/2014 6.89        

10/2/2014 5.97        

10/3/2014 6        



June 2018 Stillwater Sciences 
B-29 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

10/4/2014 6.1        

10/5/2014 6.08        

10/6/2014 6.27        

10/7/2014 6.3 10.13 9.8  10.6 5.1 5.7  

10/8/2014 6.11        

10/9/2014 6.3        

10/10/2014 6.3        

10/11/2014 6.22        

10/12/2014 6.09        

10/13/2014 6.21        

10/14/2014 6.21 10.95 9  13.4 10 3.4  

10/15/2014 6.25        

10/16/2014 6.45        

10/17/2014 6.54        

10/18/2014 6.62        

10/19/2014 6.57        

10/20/2014 6.3        

10/21/2014 6.5 13.54 15.5  16.4 8.4 4.1  

10/22/2014 6.22        

10/23/2014 6.96        

10/24/2014 7.02        

10/25/2014 7.07        

10/26/2014 6.86        

10/27/2014 6.7        

10/28/2014 6.54 13.46 13.8  2.4 11 10.3  

10/29/2014 7.68        

10/30/2014 5.38        

10/31/2014 7.67        

11/1/2014 6.12        

11/2/2014 6.53        

11/3/2014 6.28        

11/4/2014 6.58 13.24 16.1  12.1 13.5 10.9  

11/5/2014 7.6        

11/6/2014 7.8        

11/7/2014 7.59        

11/8/2014 6.49        



June 2018 Stillwater Sciences 
B-30 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

11/9/2014 6.74        

11/10/2014 6.71        

11/11/2014 7.05        

11/12/2014 5.58 11.79 13.2  12.7 13.8 5.8  

11/13/2014 7.43        

11/14/2014 6.81        

11/15/2014 7.01        

11/16/2014 6.95        

11/17/2014 7.85        

11/18/2014 7.04 11.65 12.6  13.1 8.1 7.9  

11/19/2014 7.09        

11/20/2014 7        

11/21/2014 7.17        

11/22/2014 7.11        

11/23/2014 7.28        

11/24/2014 7.25        

11/25/2014 7.94 12.36 16.4  16.6 12.2 12.3  

11/26/2014 7.17        

11/27/2014 7.41        

11/28/2014 7.6        

11/29/2014 7.33        

11/30/2014 7.47        

12/1/2014 7.16        

12/2/2014 7.13 11.09 15.6  12.9 10.8 12.6  

12/3/2014 7.78        

12/4/2014 7.25        

12/5/2014 7.17        

12/6/2014 7.27        

12/7/2014 7.33        

12/8/2014 7.22        

12/9/2014 7.31 11.5 14.9  13.2 7.7 4.7  

12/10/2014 7.35        

12/11/2014 7.46        

12/12/2014 7.43        

12/13/2014 7.44        

12/14/2014 7.1        



June 2018 Stillwater Sciences 
B-31 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

12/15/2014 7.01        

12/16/2014 6.94 12.35 7.6  9.5 6 6.5  

12/17/2014 6.92        

12/18/2014 7.21        

12/19/2014 7.16        

12/20/2014 7.38        

12/21/2014 7.07        

12/22/2014 7.05        

12/23/2014 7.15 12.45 15.8  12.1 13.3 10.9  

12/24/2014 7.2        

12/25/2014 6.81        

12/26/2014 7.34        

12/27/2014 7.55        

12/28/2014 7.23        

12/29/2014 7.49        

12/30/2014 7.27 13.1 14.3  9.5 14.9 6.6  

12/31/2014 7.25        

1/1/2015 7.42        

1/2/2015 7.47        

1/3/2015 7.43        

1/4/2015 7.43        

1/5/2015 7.55        

1/6/2015 7.44        

1/7/2015 7.14        

1/8/2015 7.19 14.1 1.5  9.6 21.4 14.3  

1/9/2015 7.11        

1/10/2015 7.22        

1/11/2015 7.09        

1/12/2015 7.08        

1/13/2015 7.12 12.46 7.3  7.6 8.7 5.9  

1/14/2015 7.25        

1/15/2015 7.11        

1/16/2015 7.32        

1/17/2015 7.33        

1/18/2015 6.98        

1/19/2015 7.34        



June 2018 Stillwater Sciences 
B-32 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

1/20/2015 7.23        

1/21/2015 7.21 14.81 15.2  18.3 16 16.6  

1/22/2015 7.28        

1/23/2015 7.67        

1/24/2015 7.49        

1/25/2015 7.22        

1/26/2015 6.8        

1/27/2015 5.4 13.08 16.9  14.7 16.3 12.6 23.92 

1/27/2015     20.10    

1/28/2015 7.22        

1/29/2015 6.05        

1/30/2015 6.08        

1/31/2015 7.05        

2/1/2015 6.69        

2/2/2015 7.45        

2/3/2015 7.41 10.93 21.8  21.8 14 12.6  

2/4/2015 7.5        

2/5/2015 7.58        

2/6/2015 7.68        

2/7/2015 7.73        

2/8/2015 7.86        

2/9/2015 7.42        

2/10/2015 7.49 11.74 6.9  7.9 2.7 6.8  

2/11/2015 7.87        

2/12/2015 7.5        

2/13/2015 6.98        

2/14/2015 7.02        

2/15/2015 7.15        

2/16/2015 7.03        

2/17/2015 7.04        

2/18/2015 7.02 13.49 19.6  18.1 18.2 18.4  

2/19/2015 7.36  10.80 13.02 12.41 10.20 13.45 12.33 

2/20/2015 7.13        

2/21/2015 7.28        

2/22/2015 7.11        

2/23/2015 7.21        



June 2018 Stillwater Sciences 
B-33 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

2/24/2015 7.19 12.92 14  14 15.5 14.6  

2/25/2015 7.63        

2/26/2015 7.06        

2/27/2015 7.87        

2/28/2015 7.3        

3/1/2015 7        

3/2/2015 7.06        

3/3/2015 7.03 13.56 11.6  12.5 11.5 11.8  

3/4/2015 7        

3/5/2015 6.88        

3/6/2015 7.26        

3/7/2015 6.93        

3/8/2015 6.71        

3/9/2015 6.86        

3/10/2015 6.71 15.79 8.7  9.9 9 11.6  

3/11/2015 6.77        

3/12/2015 6.77        

3/13/2015 6.9        

3/14/2015 6.69        

3/15/2015 6.34        

3/16/2015 6.05        

3/17/2015 5.44 13.12 1.4  1.5 1.1 1.3  

3/18/2015 6.14  0.77 0.83 1.20 2.50 0.78 0.88 

3/19/2015 7.24        

3/20/2015 7.47        

3/21/2015 6.86        

3/22/2015 6.71        

3/23/2015 6.99        

3/24/2015 6.94 15.53 3.5  3.5 2.8 2.8  

3/25/2015 7.12        

3/26/2015 7.14        

3/27/2015 7.14        

3/28/2015 7.09        

3/29/2015 6.99        

3/30/2015 7.07        

3/31/2015 5.83 14.37 4.3  4.6 4.4 4.3  



June 2018 Stillwater Sciences 
B-34 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

4/1/2015 7.11        

4/2/2015 7.06        

4/3/2015 6.99        

4/4/2015 7.1        

4/5/2015 6.96        

4/6/2015 7.02        

4/7/2015 6.98 14.1 7.9  8.1 4.4 6.8  

4/8/2015 6.98        

4/9/2015 7.02        

4/10/2015 7.08        

4/11/2015 7.08        

4/12/2015 7.12        

4/13/2015 6.97        

4/14/2015 6.77 13.42 7.6 8.19 8.72 5.4 7.3 7.79 

4/14/2015   8.30  8.5 6.03 8.23  

4/15/2015 6.66        

4/16/2015 6.76        

4/17/2015 6.92        

4/18/2015 6.7        

4/19/2015 7.08        

4/20/2015 6.67        

4/21/2015 6.55 13.47 7.6  9.7 7.1 8.7  

4/22/2015 6.88        

4/23/2015 6.88        

4/24/2015 7.01        

4/25/2015 6.96        

4/26/2015 7.22        

4/27/2015 6.98        

4/28/2015 6.97 14.03 9.2  10.2 7.3 10.3  

4/29/2015 7.13        

4/30/2015 7.45        

5/1/2015 6.75        

5/2/2015 7.25        

5/3/2015 6.93        

5/4/2015 6.86        

5/5/2015 7.35 12.78 9.1  9.2 8.9 12  



June 2018 Stillwater Sciences 
B-35 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

5/6/2015 7.19        

5/7/2015 6.91        

5/8/2015 7.08        

5/9/2015 7.1        

5/10/2015 6.89        

5/11/2015 7.31        

5/12/2015 7.08 11.7 5.9  13.6 9.5 11.6  

5/13/2015 6.87  13.58 11.87 13.72 6.08 12.75 15.22 

5/14/2015 7.57        

5/15/2015 7.57        

5/16/2015 7.23        

5/17/2015 7.46        

5/18/2015 7.42        

5/19/2015 7.33 12.13 13.2  10.8 9.4 10  

5/20/2015 7.4        

5/21/2015 7.35        

5/22/2015 7.49        

5/23/2015 7.33        

5/24/2015 7.42        

5/25/2015 7.36        

5/26/2015 7.04        

5/27/2015 6.95 9.99 8.9  8.8 5.3 6.9  

5/28/2015 6.92        

5/29/2015 7.01        

5/30/2015 7.46        

5/31/2015 7.57        

6/1/2015 7.4        

6/2/2015 7.31 6.86 8.1  8.5 4.6 6.5  

6/3/2015 7.09        

6/4/2015 7.19        

6/5/2015 7.32        

6/6/2015 7.4        

6/7/2015 7.29        

6/8/2015 6.88        

6/9/2015 6.79 10.07 6.5  6.9 5.5 7.7  

6/10/2015 6.66  6.20 7.58 6.43  7.40 7.12 



June 2018 Stillwater Sciences 
B-36 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

6/11/2015 6.79        

6/12/2015 6.68        

6/13/2015 6.43        

6/14/2015 6.82        

6/15/2015 6.76        

6/16/2015 6.71 11.87 6.7  6.2 9 11.9  

6/17/2015 6.59        

6/18/2015 6.65        

6/19/2015 6.51        

6/20/2015 6.67        

6/21/2015 7.08        

6/22/2015 6.91     8.43   

6/23/2015 6.73 15.5 10.8  10.3 1.9 11.1  

6/24/2015 6.77        

6/25/2015 6.65        

6/26/2015 6.61        

6/27/2015 6.71        

6/28/2015 7.08        

6/29/2015 6.78  6.59 10.10 6.38 3.42  10.06 

6/30/2015 6.65 16.1 9.9  11 6 15.2  

7/1/2015 7.32        

7/2/2015 7.37        

7/3/2015 7.52        

7/4/2015 7.31        

7/5/2015 7.52        

7/6/2015 7.29        

7/7/2015 7.22 14.22 10.7 14.45 11.07 5.7 15.4  

7/7/2015   9.52  12.1 3.17 14.75 14.88 

7/8/2015 7.14        

7/9/2015 7.08        

7/10/2015 7.29        

7/11/2015 7.38        

7/12/2015 7.21        

7/13/2015 7.16        

7/14/2015 7.13 15.04 9.8  8.7 3.9 9.6  

7/15/2015 6.91        



June 2018 Stillwater Sciences 
B-37 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

7/16/2015 7.1        

7/17/2015 7.17        

7/18/2015 7.25        

7/19/2015 7.14        

7/20/2015 7.14        

7/21/2015 7.07 15.03 0.7  7.4 0.7 2.9  

7/22/2015 7.24        

7/23/2015 6.9  6.32 7.91  2.84   

7/24/2015 7.15    7.85   10.14 

7/25/2015 6.83        

7/26/2015 6.73        

7/27/2015 6.64        

7/28/2015 7.28 15.31 9.2  10.4 0.7 9.9  

7/29/2015 6.97        

7/30/2015 6.5        

7/31/2015 6.5        

8/1/2015 6.71        

8/2/2015 6.86        

8/3/2015 6.29        

8/4/2015 6.53 14.25 13.1  9.4 3.2 8  

8/5/2015 7.2        

8/6/2015 7.22        

8/7/2015 7.2        

8/8/2015 7.39        

8/9/2015 7.26        

8/10/2015 6.76        

8/11/2015 7.25        

8/12/2015 6.8 14.59 16.3 10.98 10.91 6.2 12  

8/12/2015   12.34  12.4 5.58 11.76 11.85 

8/13/2015 7.34        

8/14/2015 6.66        

8/15/2015 6.52        

8/16/2015 6.53        

8/17/2015 7.25        

8/18/2015 7.22 10.03 10.1  8.1 1.1 2.5  

8/19/2015 7.32        



June 2018 Stillwater Sciences 
B-38 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

8/20/2015 7.32        

8/21/2015 7.3        

8/22/2015 6.84        

8/23/2015 6.05        

8/24/2015 5.74        

8/25/2015 7.43 15.37 18.3  16 1.1 3  

8/26/2015 7.26        

8/27/2015 5.29  14.96 12.41 16.08 3.53  9.09 

8/28/2015 4.97        

8/29/2015 6.85        

8/30/2015 6.79        

8/31/2015 6.72        

9/1/2015 7.03        

9/2/2015 6.96 8.11 6.1 9.20 8.16 4.3 8.9  

9/2/2015   9.17  7.4 2.18 9.05 14.15 

9/3/2015 6.92        

9/4/2015 7.06        

9/5/2015 7.04        

9/6/2015 6.78        

9/7/2015 6.7        

9/8/2015 6.65        

9/9/2015 6.53        

9/10/2015 6.24 13.47 9.4  8.3 1 9.7  

9/11/2015 6.77        

9/12/2015 6.49        

9/13/2015 6.94        

9/14/2015 6.79        

9/15/2015 6.61 11.35 5.3  6.6 0.9 2.3  

9/16/2015 7.01        

9/17/2015 6.71        

9/18/2015 6.76        

9/19/2015 6.94        

9/20/2015 7.07        

9/21/2015 6.53        

9/22/2015 6.46 15.24 9.3  7.7 0.8 7  

9/23/2015 6.73        



June 2018 Stillwater Sciences 
B-39 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

9/24/2015 6.55        

9/25/2015 6.7        

9/26/2015 6.95        

9/27/2015 6.63        

9/28/2015 6.56  5.71 6.82  2.30   

9/29/2015 6.55 10.43 8.5  9.34 9 10.6  

9/29/2015     12.2   7.58 

9/30/2015 6.79        

10/1/2015 6.29        

10/2/2015 6.37        

10/3/2015 6.28        

10/4/2015 6.31        

10/5/2015 6.04        

10/6/2015 6.22        

10/7/2015 6.48 10.57 12.2 7.14 9.75 10.7 10.5  

10/7/2015   8.72  13.2 2.99 9.20 7.54 

10/8/2015 6.39        

10/9/2015 6.24        

10/10/2015 6.44        

10/11/2015 6.49        

10/12/2015 5.5        

10/13/2015 5.89 11.1 14.3  14.9 1.4 2.7  

10/14/2015 6.8        

10/15/2015 6.76        

10/16/2015 6.59        

10/17/2015 6.52        

10/18/2015 6.52        

10/19/2015 6.74        

10/20/2015 6.51 11.74 12.5  13.6 12.2 11.7  

10/21/2015 6.48        

10/22/2015 6.64        

10/23/2015 6.62        

10/24/2015 6.56        

10/25/2015 6.54        

10/26/2015 6.17        

10/27/2015 6.19 11.72 9.9  12.5 11.7 10.5  



June 2018 Stillwater Sciences 
B-40 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

10/28/2015 7.07        

10/29/2015 7.06        

10/30/2015 7.12        

10/31/2015 6.94        

11/1/2015 7.08        

11/2/2015 7.27        

11/3/2015 7.14 12.09 9.9  10.7 10.4 8.5  

11/4/2015 7.29        

11/5/2015 7.44        

11/6/2015 7.31        

11/7/2015 7.28        

11/8/2015 7.13        

11/9/2015 7.09        

11/10/2015 8.63        

11/11/2015 7.69        

11/12/2015 7.37 20.19 19.1 10.90 9.66 16.6 17.3  

11/12/2015   13.17  17.9 8.90 8.76 8.37 

11/13/2015 7.17        

11/14/2015 7.26        

11/15/2015 7.38        

11/16/2015 7.11        

11/17/2015 7.64 18.2 16.9  15.3 14.5 15.3  

11/18/2015 7.46        

11/19/2015 7.55        

11/20/2015 6.91        

11/21/2015 6.88        

11/22/2015 7.42        

11/23/2015 7.42        

11/24/2015 7.39 19.05 22.6  21.4 23.1 18.6  

11/25/2015 7.37        

11/26/2015 7.49        

11/27/2015 7.64        

11/28/2015 7.81        

11/29/2015 7.63        

11/30/2015 7.4        

12/1/2015 7.55 22.81 28.3 9.27 10.06 25.2 25.1  



June 2018 Stillwater Sciences 
B-41 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

12/1/2015   12.80  28.3 10.20 13.00 9.35 

12/2/2015 7.57        

12/3/2015 7.53        

12/4/2015 7.47        

12/5/2015 7.42        

12/6/2015 7.6        

12/7/2015 7.57 19.73 19.4  24.3 19.5 19.4  

12/8/2015 7.32        

12/9/2015 7.38        

12/10/2015 7.41        

12/11/2015 7.55        

12/12/2015 7.29        

12/13/2015 7.44        

12/14/2015 7.53        

12/15/2015 7.71 19.57 14.9  13.6 3.9 12  

12/16/2015 7.95        

12/17/2015 7.89        

12/18/2015 7.72        

12/19/2015 7.56        

12/20/2015 7.93        

12/21/2015 7.72        

12/22/2015 7.84 8.45 16.6  15.4 3.3 15.9  

12/23/2015 7.73        

12/24/2015 7.67        

12/25/2015 7.68        

12/26/2015 7.92        

12/27/2015 7.97        

12/28/2015 7.77        

12/29/2015 7.92 19.77 18  17.8 2.2 11.6  

12/30/2015 7.57        

12/31/2015 7.95        

1/1/2016 7.88        

1/2/2016 7.69        

1/3/2016 7.78        

1/4/2016 7.66        

1/5/2016 7.51 19.73 34.2 10.66 15.12 12.8 18.3  



June 2018 Stillwater Sciences 
B-42 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

1/5/2016   13.61  27.2 10.17 8.87 9.60 

1/6/2016 7.96        

1/7/2016 8.15        

1/8/2016 8.02        

1/9/2016 8.14        

1/10/2016 7.95        

1/11/2016 7.81        

1/12/2016 7.78 20.71 10.9  10.5 10.4 8.1  

1/13/2016 7.87        

1/14/2016 7.77        

1/15/2016 7.92        

1/16/2016 8.1        

1/17/2016 8.1        

1/18/2016 7.9        

1/19/2016 7.8        

1/20/2016 7.93 20.57 12.1  16.9 14.6 16.8  

1/21/2016 7.87        

1/22/2016 7.55        

1/23/2016 7.97        

1/24/2016 7.79        

1/25/2016 8.42        

1/26/2016 7.94 18.25 20.5  21.7 23.1 11.5  

1/27/2016 8.04        

1/28/2016 8.04        

1/29/2016 7.87        

1/30/2016 7.87        

1/31/2016 7.8        

2/1/2016 8.19        

2/2/2016 8.24        

2/3/2016 8.09 16.36 1.1  14.4 12.9 8  

2/3/2016   1.1  14.4 12.9 8  

2/3/2016   1.1  14.4  8  

2/3/2016     14.4  8  

2/3/2016       8  

2/4/2016 7.55        

2/5/2016 7.99        



June 2018 Stillwater Sciences 
B-43 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

2/6/2016 8.01        

2/7/2016 7.96        

2/8/2016 7.88        

2/9/2016 8.03        

2/10/2016 7.88 19.79 17 31.12 19.63 15.9   

2/10/2016   27.67  25 16.47 25.06 26.62 

2/11/2016 7.99        

2/12/2016 8.11        

2/13/2016 7.94        

2/14/2016 8.05        

2/15/2016 7.93        

2/16/2016 7.94        

2/17/2016 7.85 18.46 29.2  8.4 18.1 16.2  

2/18/2016 7.94        

2/19/2016 8.02        

2/20/2016 7.59        

2/21/2016 7.46        

2/22/2016 8.2        

2/23/2016 8.07 20.86 6  1.1 15 2.5  

2/24/2016 7.65        

2/25/2016 7.41        

2/26/2016 7.89        

2/27/2016 7.78        

2/28/2016 7.82        

2/29/2016 7.69        

3/1/2016 7.38 19.83 1.6  1.1 11.3 1.2  

3/2/2016 7.93        

3/3/2016 7.87        

3/4/2016 7.81        

3/5/2016 7.9        

3/6/2016 7.76        

3/7/2016 7.86        

3/8/2016 8.07 17.34 9.6  12.2 8.2 9.9  

3/9/2016 7.93        

3/10/2016 7.76        

3/11/2016 7.8        



June 2018 Stillwater Sciences 
B-44 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

3/12/2016 8.13        

3/13/2016 8.19        

3/14/2016 8.03        

3/15/2016 8.3        

3/16/2016 7.74 18.4 14 10.54 11.55 10.26 10.8  

3/16/2016   12.10  14.6 15.3 9.08 9.30 

3/17/2016 7.85        

3/18/2016 7.58        

3/19/2016 7.37        

3/20/2016 7.58        

3/21/2016 7.43        

3/22/2016 7.71 11.93 13 11.24 10.7 7.63   

3/22/2016   9.96   8.7 11.4  

3/23/2016 7.63        

3/24/2016 7.58        

3/25/2016 7.76        

3/26/2016 7.82        

3/27/2016 7.69        

3/28/2016 7.19        

3/29/2016 7.48 10.85 11.2  9.8 10.7 10.3  

3/30/2016 7.72        

3/31/2016 7.34        

4/1/2016 7.54        

4/2/2016 7.78        

4/3/2016 7.82        

4/4/2016 7.5        

4/5/2016 7.39 15.47 11.5  10.5 11.8 13.8  

4/6/2016 7.41        

4/7/2016 7.25        

4/8/2016 7.47        

4/9/2016 7.07        

4/10/2016 7.19        

4/11/2016 7.35        

4/12/2016 7.35 12.12 12.2  9.7 8.6 1  

4/13/2016 7.29        

4/14/2016 7.74        



June 2018 Stillwater Sciences 
B-45 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

4/15/2016 7.51        

4/16/2016 7.68        

4/17/2016 7.79        

4/18/2016 7.06        

4/19/2016 6.91 10.12 14  14.8 8.2 1.1  

4/20/2016 7.47        

4/21/2016 7.34        

4/22/2016 7.8        

4/23/2016 7.37        

4/24/2016 7.51        

4/25/2016 7.29        

4/26/2016 7.49 16.43 9.8  7.6 9.9 9  

4/27/2016 7.47        

4/28/2016 7.49        

4/29/2016 7.52        

4/30/2016 6.99        

5/1/2016 7.05        

5/2/2016 7.65        

5/3/2016 7.38 18.68 2.7  2.8 10.8 10  

5/4/2016 7.53        

5/5/2016 7.14        

5/6/2016 7.05        

5/7/2016 7.17        

5/8/2016 7.29        

5/9/2016 6.95        

5/10/2016 6.87 16.73 15.1  18.72 10.6   

5/10/2016   17.83  1.1 8.78 8.4  

5/11/2016 7.09        

5/12/2016 6.96        

5/13/2016 6.62        

5/14/2016 6.69        

5/15/2016 6.48        

5/16/2016 5.69        

5/17/2016 6.15 16.41 6.2  5.6 7.9 1.5  

5/18/2016 6        

5/19/2016 6.14        



June 2018 Stillwater Sciences 
B-46 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

5/20/2016 6.35        

5/21/2016 6.34        

5/22/2016 6.37        

5/23/2016 6.47        

5/24/2016 6.3 18.77 8.1  7.7 9.6 5.3  

5/25/2016 6.18        

5/26/2016 6.35        

5/27/2016 6.4        

5/28/2016 6.52        

5/29/2016 6.64        

5/30/2016 6.34        

5/31/2016 7.1 15.39 2.6  4.2 7.7 7.9  

6/1/2016 7.02        

6/2/2016 6.8  7.84  10.70    

6/3/2016 6.83        

6/4/2016 6.91        

6/5/2016 6.9        

6/6/2016 6.75        

6/7/2016 7.05 18.74 3.3  1.7 4.5 9.6  

6/8/2016 7.03        

6/9/2016 7.18  11.30      

6/10/2016 7.02        

6/11/2016 6.8        

6/12/2016 6.77        

6/13/2016 6.91        

6/14/2016 6.9 17.77 6.7  6.8 8.3 10.2  

6/15/2016 6.89  8.59   10.50   

6/16/2016 6.61        

6/17/2016 6.71        

6/18/2016 6.79        

6/19/2016 6.94        

6/20/2016 6.12        

6/21/2016 6.2 17.67 10.7  13.3 13.9 10.8  

6/22/2016 5.96        

6/23/2016 5.81  12.07 13.30 11.71 6.77 14.38 10.53 

6/24/2016 5.95        



June 2018 Stillwater Sciences 
B-47 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

6/25/2016 6.47        

6/26/2016 6.68        

6/27/2016 6.94        

6/28/2016 6.72 15.68 9.7  11.4 15.4 11.5  

6/29/2016 6.61        

6/30/2016 6.11        

7/1/2016 6.11        

7/2/2016 6.88        

7/3/2016 7.27        

7/4/2016 6.94        

7/5/2016 7.07        

7/6/2016 7 13.01 7  4.3 10.8 5.4  

7/7/2016 6.84        

7/8/2016 6.99        

7/9/2016 7.04        

7/10/2016 7.22        

7/11/2016 6.56        

7/12/2016 6.73 15.8 6.5 6.24 10.10 5.73 4.8  

7/12/2016   6.93  5.4 11 6.39 4.87 

7/13/2016 6.74        

7/14/2016 6.71        

7/15/2016 6.94        

7/16/2016 6.82        

7/17/2016 6.76        

7/18/2016 6.61        

7/19/2016 6.5 14.51 0.5  2 11 1  

7/20/2016 6.57  6.26 6.80 11.30 5.54 5.47 8.62 

7/21/2016 6.86        

7/22/2016 6.47  10.48   5.54   

7/23/2016 6.47        

7/24/2016 4.41        

7/25/2016 6.51        

7/26/2016 6.5 14.49 3.9  3.6 9.3 3.6  

7/27/2016 6.69        

7/28/2016 6.53        

7/29/2016 6.68        



June 2018 Stillwater Sciences 
B-48 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

7/30/2016 6.61        

7/31/2016 6.79        

8/1/2016 6.37        

8/2/2016 7.1 8.8 8.3  9.6 5.8 5.9  

8/3/2016 7.06        

8/4/2016 6.98        

8/5/2016 7.06        

8/6/2016 7.03        

8/7/2016 7.03        

8/8/2016 6.97        

8/9/2016 7.06        

8/10/2016 7.06 11.88 8.9 6.17 6.98 4.17 9.1  

8/10/2016   6.83  9.7 10.1 7.16 7.06 

8/11/2016 7        

8/12/2016 6.86        

8/13/2016 6.73        

8/14/2016 6.76        

8/15/2016 6.69        

8/16/2016 6.62 11.49 0.9  1.4 3.5 5.5  

8/17/2016 6.54    9.11    

8/18/2016 6.59        

8/19/2016 6.79        

8/20/2016 6.86        

8/21/2016 6.79        

8/22/2016 6.8        

8/23/2016 6.68 11.58 14.6  12 10.6 4.7  

8/24/2016 6.72        

8/25/2016 7.26        

8/26/2016 7.09        

8/27/2016 7.23        

8/28/2016 7.15        

8/29/2016 7.21        

8/30/2016 7.12 11.34 17.7  15.5 7.1 12  

8/31/2016 7.1        

9/1/2016 7.11        

9/2/2016 7.17        



June 2018 Stillwater Sciences 
B-49 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

9/3/2016 7.12        

9/4/2016 6.98        

9/5/2016 6.83        

9/6/2016 7.13        

9/7/2016 7.01 12.98 6.4  5.9 7.6 6.1  

9/8/2016 7.12        

9/9/2016 7.23        

9/10/2016 7.35        

9/11/2016 7.21        

9/12/2016 7.1        

9/13/2016 7.36        

9/14/2016 7.35 13.59 17.8  17.7 10.33 19.6  

9/14/2016   11.94   16.9 8.72 13.30 

9/15/2016 6.59        

9/16/2016 6.93        

9/17/2016 6.94        

9/18/2016 6.74        

9/19/2016 6.79 9.91 3.9  7.7 8   

9/20/2016 6.78        

9/21/2016 5.88        

9/22/2016 6.75        

9/23/2016 6.76        

9/24/2016 5.53        

9/25/2016 6.56        

9/26/2016 6.7        

9/27/2016 7.15 11.4 19.4 10.78 8.67 12.5   

9/27/2016   10.40  18.1  14.2  

9/28/2016 6.9        

9/29/2016 6.92        

9/30/2016 7        

10/1/2016 7.11        

10/2/2016 7.23        

10/3/2016 6.96        

10/4/2016 6.87 10.07 12.3  9.1 9.2 12.3  

10/5/2016 6.89        

10/6/2016 6.96        



June 2018 Stillwater Sciences 
B-50 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

10/7/2016 6.81        

10/8/2016 6.49        

10/9/2016 6.6        

10/10/2016 6.48        

10/11/2016 6.56        

10/12/2016 6.48 8.51 13.2 7.70 6.52 6.7   

10/12/2016   10.94  9.5 6.62 8.2 10.56 

10/13/2016 6.78        

10/14/2016 6.76        

10/15/2016 6.36        

10/16/2016 6.59        

10/17/2016 6.51 14.08 18.2  17.3 16.9 12.2  

10/18/2016 6.57        

10/19/2016 6.44        

10/20/2016 7.17        

10/21/2016 6.99        

10/22/2016 7.06        

10/23/2016 6.85        

10/24/2016 7.18 16.02 26.7  26.2 11.8 18.4  

10/25/2016 7.32        

10/26/2016 7.21        

10/27/2016 7.32        

10/28/2016 7.13        

10/29/2016 7.2        

10/30/2016 7        

10/31/2016 6.86        

11/1/2016 7.1 12.43 6.3  6.3 8.7 8.9  

11/2/2016 7.08        

11/3/2016 7.09        

11/4/2016 7.09        

11/5/2016 6.94        

11/6/2016 6.75        

11/7/2016 7.19        

11/8/2016 7.06 19.9 13.5 6.20 6.32 13.3 12.9  

11/8/2016   6.90  14.9 6.20 6.00 6.37 

11/9/2016 7.21  6.69   6.37   



June 2018 Stillwater Sciences 
B-51 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

11/10/2016 7.27  6.76   8.15   

11/11/2016 7.29        

11/12/2016 7.11        

11/13/2016 7.29        

11/14/2016 7.24        

11/15/2016 7.05 13.37 9.7  9.2 8 8.1  

11/16/2016 7.37        

11/17/2016 7.55        

11/18/2016 7.42        

11/19/2016 7.42        

11/20/2016 7.32        

11/21/2016 7.24        

11/22/2016 7.31 6.8 28.3  26.3 19 3.9  

11/23/2016 7.33        

11/24/2016 7.53        

11/25/2016 7.46  7.56   11.04   

11/26/2016 7.27        

11/27/2016 7.42        

11/28/2016 7.73 11.18 10.5  10.4 12.1 14.3  

11/29/2016 7.64        

11/30/2016 7.56        

12/1/2016 7.47        

12/2/2016 7.81        

12/3/2016 7.39        

12/4/2016 7.51        

12/5/2016 7.5        

12/6/2016 7.54 16.95 26.1  29.36 15.9   

12/6/2016   25.32  16.1 19.00 17.4 31.90 

12/7/2016 7.57        

12/8/2016 8.01        

12/9/2016 8.09        

12/10/2016 7.57        

12/11/2016 7.39        

12/12/2016 7.44        

12/13/2016 7.46 12.37 20.8  22.7 13.8 19.3  

12/14/2016 7.48        
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In Situ Dissolved Oxygen (mg/L) 

 

 

 
Date 

ETS 

(M- 

001) 

D-1 

(M- 

001A) 

South 

Sonde 

(R-002) 

Central 

Sonde 

(n/a) 

 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

 

(R- 

005) 

 

E-2 

(n/a) 

12/15/2016 7.59        

12/16/2016 7.93        

12/17/2016 7.51        

12/18/2016 7.74        

12/19/2016 7.83        

12/20/2016 7.68 15.4 16.3  14.4 14.9 16.4  

12/21/2016 7.59        

12/22/2016 7.52        

12/23/2016 7.58        

12/24/2016 7.67        

12/25/2016 7.51        

12/26/2016 7.74        

12/27/2016 7.77        

12/28/2016 7.69 15.98 12.9  12 12.8 9.3  

12/29/2016 7.76        

12/30/2016 7.72        

12/31/2016 7.38        
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+ 

 

B.2 Nutrient Data 

B.2.1 Total ammonia 

Total ammonia (NH3  + NH4  ) (mg-N/L) 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012 0.9  0.3 0.1 0.1 0.2  

NDPES 1/18/2012        

NDPES 2/7/2012 0.8  0.2 0.2 0.1 0.1  

NDPES 3/6/2012 1  0.1 0.2 0.1 0.1  

NDPES 4/3/2012 0.9  0.7 0.1 0.5 0.2  

NDPES 5/1/2012 0.9  0.3 0.1 0.1 < 0.1  

NDPES 6/5/2012 0.6  0.4 0.4 0.2 0.4  

NDPES 7/3/2012 0.9  0.1 < 0.1 < 0.1 < 0.1  

NDPES 8/7/2012 0.8  0.6 0.6 0.2 0.3  

NDPES 9/11/2012 0.9  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 10/2/2012 0.6  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 11/6/2012   0.1 0.1 0.1 0.1  

NDPES 11/13/2012        

NDPES 12/4/2012 0.6  0.2 0.2 0.2 0.3  

NDPES 1/2/2013        

NDPES 1/8/2013 0.8  0.1 < 0.1 < 0.1 < 0.1  

NDPES 2/5/2013 0.8  0.3 < 0.1 < 0.1 < 0.1  

NDPES 3/5/2013 0.7   < 0.1 < 0.1 < 0.1  

NDPES 4/3/2013 0.8   0.5 0.2 < 0.1  

NDPES 4/9/2013        

NDPES 5/7/2013        

NDPES 5/28/2013 0.2  0.1 < 0.1 < 0.1 < 0.1  

NDPES 6/4/2013 0.7  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 7/2/2013 0.8  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 8/13/2013 1.2  0.1 < 0.1 < 0.1 < 0.1  

NDPES 9/10/2013 0.2  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 9/24/2013        

NDPES 10/1/2013        

NDPES 10/8/2013 0.4  < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 11/5/2013 0.5  < 0.1 0.1 < 0.1 < 0.1  

NDPES 11/13/2013        

NDPES 12/3/2013 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 12/17/2013        
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Total ammonia (NH3  + NH4  ) (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/7/2014 0.5 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 1/14/2014        

NDPES 2/4/2014 0.5 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 3/6/2014 0.4 < 0.1 0.3 0.1 0.3 0.3  

NDPES 4/1/2014 0.4 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 5/6/2014 0.3 0.3 0.5 0.7 0.6 < 0.1  

NDPES 6/3/2014 0.4 0.1 0.6 0.4 0.3 0.3  

NDPES 7/8/2014 0.4 < 0.1 < 0.1 0.1 0.2 0.2  

NDPES 8/5/2014 0.3 < 0.1 < 0.1 0.4 < 0.1 0.5  

NDPES 9/3/2014 0.9       

NDPES 10/7/2014 0.5 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 10/14/2014        

NDPES 11/4/2014 0.6 < 0.1 < 0.1 < 0.1 0.1 0.2  

NDPES 12/2/2014 0.6 0.2 < 0.1 < 0.1 < 0.1 0.2  

NDPES 12/9/2014        

NDPES 1/8/2015 0.8 0.2 < 0.1 < 0.1 0.2 0.2  

NDPES 2/18/2015 0.6 0.1 < 0.1 0.1 0.2 0.3  

NDPES 3/10/2015        

NDPES 3/17/2015 0.6 0.1 0.7 0.7 0.7 0.8  

NDPES 4/14/2015 0.8 0.1 0.3 0.2 0.2 0.2  

NDPES 5/12/2015 0.7 < 0.1 < 0.1 < 0.1 0.1 0.2  

NDPES 6/9/2015 0.6 0.2 < 0.1 0.2 0.1 < 0.1  

NDPES 7/7/2015 0.8 0.1 < 0.1 < 0.1 0.2 0.3  

NDPES 8/12/2015 0.8 0.1 < 0.1 0.1 0.1 0.2  

NDPES 9/2/2015 0.9 0.2 < 0.1 < 0.1 0.1 0.2  

NDPES 10/7/2015 0.9 0.4 0.1 < 0.1 0.2 0.2  

NDPES 11/12/2015 0.9 0.4 0.1 < 0.1 0.2 0.2  

NDPES 12/1/2015 0.5 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1  

NDPES 1/5/2016 0.4 < 0.1 < 0.1 < 0.1 0.1 0.2  

NDPES 2/10/2016 0.1 < 0.1 0.4 < 0.1 0.1 0.2  

NDPES 3/16/2016 0.4 < 0.1 0.1 < 0.1 0.1 < 0.1  

NDPES 4/5/2016 0.6 < 0.1 1.5 0.7 0.3 1  

NDPES 5/10/2016 0.6 0.2 0.4 0.1 0.2 0.4  

NDPES 6/2/2016        

NDPES 6/7/2016 0.5 0.4 0.3 0.4 0.4 0.5  
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Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 7/12/2016 0.5 0.3 0.3 0.3 0.3 0.3  

NDPES 8/10/2016 0.8 0.2 2.9 0.5 0.3 0.3  

NDPES 9/14/2016 0.7 0.2 0.4 0.1 0.3 0.1  

NDPES 10/12/2016 0.7 0.2 0.2 0.1 0.2 0.3  

NDPES 11/8/2016 0.8 0.3 0.4 0.2 0.2 0.4  

NDPES 12/6/2016 0.7 0.1 0.1 0.1 < 0.1 0.1  

Phase 3 1/27/2015 1.0 0.2  0.1  < 0.1 0.5 

Phase 3 2/18/2015 0.6 0.1  0.1  0.1 0.4 

Phase 3 3/18/2015 0.6 0.1  0.7  0.7 0.8 

Phase 3 4/14/2015 0.8 0.1  0.2  0.2 0.2 

Phase 3 5/13/2015 0.7 < 0.1  0.1  < 0.1 0.1 

Phase 3 6/10/2015 0.6 0.2  0.2  0.1 0.2 

Phase 3 7/7/2015 0.9 0.1  0.1  < 0.1 0.1 

Phase 3 8/12/2015 0.8 0.1  0.1  0.1 0.1 

Phase 3 9/2/2015 0.9 0.2  0.1  0.1 0.1 

Phase 3 10/7/2015 0.9 0.4  0.1  < 0.1 0.1 

Phase 3 11/12/2015 0.9 0.4  0.1  < 0.1 0.1 

Phase 3 12/1/2015 0.5 < 0.1  0.1  < 0.1 0.1 

Phase 3 1/5/2016 0.4 < 0.1  < 0.1  0.1 < 0.1 

Phase 3 2/10/2016 0.1 < 0.1  < 0.1  1 < 0.1 

Phase 3 3/16/2016 0.4 < 0.1  < 0.1  0.2 < 0.1 

Phase 3 4/7/2016 0.6 < 0.1  0.3  0.2 0.1 

Phase 3 5/10/2016 0.6 0.2  0.2  0.4 0.1 

Phase 3 6/2/2016 0.5 0.4  0.4  0.5 0.4 

Phase 3 7/12/2016 0.5 0.3  0.3  0.5 0.3 

Phase 3 8/12/2016 0.8 0.2  0.5  0.3 0.1 

Phase 3 9/14/2016 0.7 0.2  0.1  0.1 0.1 

Phase 3 10/12/2016 0.7 0.2  0.2  0.3 0.1 

Phase 3 11/8/2016 0.8 0.3  0.2  0.4 0.4 

Phase 3 12/6/2016 0.7 0.1  0.1  0.1 < 0.1 
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B.2.2 Un-ionized ammonia 

Un-ionized ammonia (NH3) (mg-N/L) 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012 0.003 -- 0.004 0.001 0.002 0.004 -- 

NDPES 1/18/2012  -- -- -- -- -- -- 

NDPES 2/7/2012 0.003 -- 0.003 0.003 0.001 0.001 -- 

NDPES 3/6/2012 0.004 -- 0.003 0.005 0.001 0.003 -- 

NDPES 4/3/2012 0.003 -- 0.005 0.001 0.01 0.002 -- 

NDPES 5/1/2012 0.003 -- -- -- -- -- -- 

NDPES 6/5/2012 0.004 -- 0.026 0.013 0.003 0.014 -- 

NDPES 7/3/2012 0.006 -- 0.037 0.032 0.002 0.019 -- 

NDPES 8/7/2012 0.006 -- 0.033 0.04 0.002 0.012 -- 

NDPES 9/11/2012 0.008 -- 0.051 0.033 0.001 0.036 -- 

NDPES 10/2/2012 0.004 -- 0.033 0.021 0.001 0.027 -- 

NDPES 11/6/2012  -- 0.034 0.028 0.007 0.021 -- 

NDPES 11/13/2012  -- -- -- -- -- -- 

NDPES 12/4/2012 0.003 -- 0.025 0.017 0.004 0.024 -- 

NDPES 1/2/2013  -- -- -- -- -- -- 

NDPES 1/8/2013 0.003 -- 0.017 0.013 0.01 0.011 -- 

NDPES 2/5/2013 0.006 -- 0.059 0.019 0.016 0.018 -- 

NDPES 3/5/2013 0.005 -- -- 0.018 0.008 0.018 -- 

NDPES 4/3/2013 0.005 -- -- 0.063 0.015 0.014 -- 

NDPES 4/9/2013  -- -- -- -- -- -- 

NDPES 5/7/2013  -- -- -- -- -- -- 

NDPES 5/28/2013 0.001 -- -- -- -- -- -- 

NDPES 6/4/2013 0.005 -- 0.011 0.007 0.001 0.01 -- 

NDPES 7/2/2013 0.007 -- 0.013 0.013 0.014 0.015 -- 

NDPES 8/13/2013 0.009 -- 0.011 0.008 0.005 0.01 -- 

NDPES 9/10/2013 0.002 -- 0.054 -- -- 0.003 -- 

NDPES 9/24/2013  -- -- -- -- -- -- 

NDPES 10/1/2013  -- -- -- -- -- -- 

NDPES 10/8/2013 0.003 -- 0.031 0.028 0.008 0.001 -- 

NDPES 11/5/2013 0.004 -- 0.023 0.019 0.005 0.002 -- 

NDPES 11/13/2013  -- -- -- -- -- -- 

NDPES 12/3/2013 0.001 0.004 0.018 0.019 0.027 0.002 -- 

NDPES 12/17/2013  -- -- -- -- -- -- 

NDPES 1/7/2014 0.002 0.002 0.019 0.011 0.011 0.015 -- 
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Un-ionized ammonia (NH3) (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/14/2014  -- -- -- -- -- -- 

NDPES 2/4/2014 0.002 0.001 0.01 0.01 0.009 0.01 -- 

NDPES 3/6/2014 0.002 0.001 -- -- -- -- -- 

NDPES 4/1/2014 0.002 0.008 0.009 0.042 0.042 0.041 -- 

NDPES 5/6/2014 0.002 0.022 0.083 0.094 0.075 0.014 -- 

NDPES 6/3/2014 0.005 0.005 0.023 0.012 0.007 0.01 -- 

NDPES 7/8/2014 0.006 0.011 0.032 0.032 0.007 0.051 -- 

NDPES 8/5/2014 0.002 0.002 0.035 0.133 0.002 0.146 -- 

NDPES 9/3/2014 0.011 0 -- -- -- -- -- 

NDPES 10/7/2014 0.003 0.005 0.027 0.026 0.003 0.006 -- 

NDPES 10/14/2014  -- -- -- -- -- -- 

NDPES 11/4/2014 0.004 0.006 0.029 0.019 0.023 0.034 -- 

NDPES 12/2/2014 0.004 0.003 0.025 0.017 0.01 0.029 -- 

NDPES 12/9/2014  -- -- -- -- -- -- 

NDPES 1/8/2015 0.004 0.007 0.001 0.001 0.014 0.009 -- 

NDPES 2/18/2015 0.004 0.004 0.02 0.02 0.035 0.042 -- 

NDPES 3/10/2015  -- -- -- -- -- -- 

NDPES 3/17/2015 0.004 0.008 0.014 0.012 0.009 0.012 -- 

NDPES 4/14/2015 0.005 0.017 0.015 0.01 0.004 0.007 -- 

NDPES 5/12/2015 0.005 0.01 0.021 0.028 0.008 0.028 -- 

NDPES 6/9/2015 0.004 0.017 0.011 0.023 0.004 0.004 -- 

NDPES 7/7/2015 0.007 0.007 0.017 0.02 0.012 0.087 -- 

NDPES 8/12/2015 0.01 0.011 0.021 0.013 0.003 0.004 -- 

NDPES 9/2/2015 0.013 0.015 0.013 0.012 0.003 0.032 -- 

NDPES 10/7/2015 0.009 0.007 0.015 0.012 0.009 0.023 -- 

NDPES 11/12/2015 0.011 0.043 0.011 0.01 0.015 0.015 -- 

NDPES 12/1/2015 0.004 0.005 0.017 0.015 0.01 0.006 -- 

NDPES 1/5/2016 0.003 0.003 0.022 0.01 0.007 0.035 -- 

NDPES 2/10/2016 0.001 0.011 0.033 0.006 0.007 0.015 -- 

NDPES 3/16/2016 0.004 0.01 0.004 0.004 0.004 0.002 -- 

NDPES 4/5/2016 0.006 0.006 0.065 0.03 0.011 0.006 -- 

NDPES 5/10/2016 0.006 0.048 0.063 0.011 0.042 0.005 -- 

NDPES 6/2/2016  -- -- -- -- -- -- 

NDPES 6/7/2016 0.005 0.079 0.03 0.038 0.043 0.004 -- 

NDPES 7/12/2016 0.006 0.057 0.111 0.078 0.059 0.082 -- 
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Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 8/10/2016 0.011 0.007 0.809 0.129 0.009 0.059 -- 

NDPES 9/14/2016 0.008 0.016 0.103 0.019 0.063 0.004 -- 

NDPES 10/12/2016 0.006 0.025 0.015 0.053 0 0.015 -- 

NDPES 11/8/2016 0.008 0.023 0.04 0.019 0.008 0.041 -- 

NDPES 12/6/2016 0.004 0.003 0.011 0.004 0.003 0.008 -- 

Phase 3 1/27/2015 0.006 0.006 -- 0.018 -- 0.017 0.002 

Phase 3 2/18/2015 0.004 0.004 -- 0.02 -- 0.014 0.136 

Phase 3 3/18/2015 -- 0.008 -- 0.012 -- 0.002 0.014 

Phase 3 4/14/2015 0.005 0.017 -- 0.01 -- 0.003 -- 

Phase 3 5/13/2015 -- -- -- 0.03 -- 0.01 0.021 

Phase 3 6/10/2015 -- 0.005 -- 0.019 -- 0.003 0.011 

Phase 3 7/7/2015 0.008 0.007 -- 0.02 -- 0.029 0.034 

Phase 3 8/12/2015 0.010 0.011 -- 0.013 -- 0.002 0.015 

Phase 3 9/2/2015 0.013 0.015 -- 0.012 -- 0.016 0.03 

Phase 3 10/7/2015 0.009 0.007 -- 0.012 -- 0.011 0.011 

Phase 3 11/12/2015 0.011 0.043 -- 0.01 -- 0.008 0.009 

Phase 3 12/1/2015 0.004 0.018 -- 0.027 -- 0.008 0.016 

Phase 3 1/5/2016 0.003 -- -- 0.025 -- 0.023 0.022 

Phase 3 2/10/2016 0.001 -- -- 0.009 -- 0.015 0.022 

Phase 3 3/16/2016 0.004 -- -- 0.006 -- 0.003 0.003 

Phase 3 4/7/2016 -- -- -- -- -- -- -- 

Phase 3 5/10/2016 0.006 -- -- 0.038 -- 0.001 0.01 

Phase 3 6/2/2016 -- -- -- 0.042 -- 0.001 0.04 

Phase 3 7/12/2016 0.006 -- -- 0.071 -- 0.023 0.095 

Phase 3 8/12/2016 -- -- -- 0.017 -- 0.021 0.026 

Phase 3 9/14/2016 0.008 -- -- 0.013 -- 0.001 0.018 

Phase 3 10/12/2016 0.006 -- -- 0.005 -- 0.001 0.009 

Phase 3 11/8/2016 0.008 -- -- 0.011 -- 0.006 0.038 

Phase 3 12/6/2016 0.004 -- -- 0.018 -- 0.002 0.008 
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B.2.3 Total Kjeldahl Nitrogen 

Total Kjeldahl Nitrogen (TKN) (mg-N/L) 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012        

NDPES 1/18/2012 3.3  3.6 2 1.7 0.5  

NDPES 2/7/2012 2.2  1.1 1.1 1.3 1  

NDPES 3/6/2012 1.7  1.5 1.1 1.1 1.2  

NDPES 4/3/2012 2  1.2 0.4 2.6 1.4  

NDPES 5/1/2012 1.3  4.7 2.1 2.9 2  

NDPES 6/5/2012 1.4  2.9 1.6 1.3 2  

NDPES 7/3/2012 2.1  1.2 0.9 1.7 2.4  

NDPES 8/7/2012 1.9  2 1.7 1.6 1.4  

NDPES 9/11/2012 2  2.6 3.4 1.5 4  

NDPES 10/2/2012 5.2  2.8 5.3 2.4 3.8  

NDPES 11/6/2012        

NDPES 11/13/2012 1.6  2.3 3.2 5 3.9  

NDPES 12/4/2012 2.1  2.3 3.4 3.4 3.6  

NDPES 1/2/2013 1.4  2.3 1.9 2.9 2.8  

NDPES 1/8/2013        

NDPES 2/5/2013 1.6  3.4 2.5 3 3.9  

NDPES 3/5/2013 2.6   0.5 0.3 0.3  

NDPES 4/3/2013        

NDPES 4/9/2013        

NDPES 5/7/2013 2.2  4.5 5.2 5.3 5.3  

NDPES 5/28/2013        

NDPES 6/4/2013 1.8  3.5 5.5 3.6 5.5  

NDPES 7/2/2013 1.3  4.3 4.7 4.7 5.3  

NDPES 8/13/2013 1.6  5.6 5.6 3.4 6  

NDPES 9/10/2013   8.2     

NDPES 9/24/2013 1.4   7 5 5.8  

NDPES 10/1/2013 2.8  7.8 7.8 3.8 4.3  

NDPES 10/8/2013        

NDPES 11/5/2013        

NDPES 11/13/2013 2.1  4.4 7.7 3.8 3.7  

NDPES 12/3/2013        

NDPES 12/17/2013 2 3.2 5 5 5.3 4.6  

NDPES 1/7/2014        
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Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/14/2014 1.8 2.2 4 4.4 2.9 3.7  

NDPES 2/4/2014 1.3 1.7 3.9 4.1 2.9 3.5  

NDPES 3/6/2014 0.4 1.7 1.8 1.4 1.5 1.6  

NDPES 4/1/2014 1.7 3.3 3 4 1.6 1.1  

NDPES 5/6/2014 1 2.6 3.1 4.4 3.4 3.9  

NDPES 6/3/2014 1.6 1.1 2.1 1.3 1.4 2.9  

NDPES 7/8/2014 1.7 1.1 2.1 1.3 1.4 2.9  

NDPES 8/5/2014 1.5 1.5 2.4 4.6 2.1 2.6  

NDPES 9/3/2014 1.4       

NDPES 10/7/2014        

NDPES 10/14/2014 1.1 2.4 2.7 1.9 2.3 2.3  

NDPES 11/4/2014 1.5 2.5 7.2 3.7 3.6 3.9  

NDPES 12/2/2014        

NDPES 12/9/2014 1.3 1.8 4.1 3.4 3.4 4  

NDPES 1/8/2015 2 2 3.1 2.4 1.7 1.5  

NDPES 2/18/2015 1.4 1.6 2.9 3.2 1.6 3.2  

NDPES 3/10/2015 1.2 2.4 4 3.3 2 4.3  

NDPES 3/17/2015        

NDPES 4/14/2015 1.3 2.9 3.5 2.5 2.1 2.7  

NDPES 5/12/2015 0.3 2.3 1.5 1.5 2.4 2.8  

NDPES 6/9/2015 1.5 2 4.3 2.3 1.7 5  

NDPES 7/7/2015 2.1 1.7 1.1 1.3 5.2 2.2  

NDPES 8/12/2015 1.4 2.3 4.5 2.1 1.9 4.2  

NDPES 9/2/2015 1.1 2.9 4.8 2.7 2.8 4.6  

NDPES 10/7/2015 1.5 2.4 2.8 2.9 2.8 3.1  

NDPES 11/12/2015 1 3.2 3.6 3.8 3.9 3.5  

NDPES 12/1/2015 1 3.2 3.6 3.8 3.9 3.5  

NDPES 1/5/2016 1.2 2.4 2.9 2.1 2.7 2.7  

NDPES 2/10/2016 1.2 2 2.3 1.4 2.4 1.6  

NDPES 3/16/2016 1.4 2 1.8 1.4 1.1 1  

NDPES 4/5/2016 1.6 0.6 2.2 1.3 1.1 3.6  

NDPES 5/10/2016 0.8 1.1 3.4 1.9 1.4 0.8  

NDPES 6/2/2016 0.9 1.4 0.8 0.9 1.6 1.1  

NDPES 6/7/2016        

NDPES 7/12/2016 1.6 3.7 5.2 7.6 4.6 8.1  



June 2018 Stillwater Sciences 
B-61 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

Total Kjeldahl Nitrogen (TKN) (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 8/10/2016 1.7 3.7 5.4 3.1 6.4 3  

NDPES 9/14/2016 1.7 3.4 3.6 0.5 1.7 2.3  

NDPES 10/12/2016 0.8 0.2 0.2 1 0.9 0.9  

NDPES 11/8/2016 1.1 1.2 1.5 1 1.2 1.5  

NDPES 12/6/2016 0.9 1.8 1.6 3.1 1.8 0.8  

Phase 3 1/27/2015 1.7 1.7  1.7  1.70 3 

Phase 3 2/18/2015 1.4 1.5  3.2  2.20 2.8 

Phase 3 3/18/2015 1.2 2.4  3.3  3.20 3.2 

Phase 3 4/14/2015 1.3 2.9  2.5  1.80 1.6 

Phase 3 5/13/2015 0.3 2.3  1.5  2.30 1.3 

Phase 3 6/10/2015 1.5 2.0  2.3  3.10 2 

Phase 3 7/7/2015 2.1 1.7  1.4  1.40 1.4 

Phase 3 8/12/2015 1.4 2.3  2.1  2.10 2.4 

Phase 3 9/2/2015 1.1 2.9  2.7  2.30 2.9 

Phase 3 10/7/2015 1.5 2.4  2.9  2.80 2.8 

Phase 3 11/12/2015 1.0 3.2  3.8  3.90 3.5 

Phase 3 12/1/2015 1.0 3.2  3.8  3.90 3.5 

Phase 3 1/5/2016 1.2 2.4  2.1  2.70 3.3 

Phase 3 2/10/2016 1.2 2  1.4  2.3 4.3 

Phase 3 3/16/2016 1.4 2  0.2  0.3 0.2 

Phase 3 4/7/2016 1.6 0.6  0.7  3.6 0.7 

Phase 3 5/10/2016 0.8 1.1  1.8  1.8 1.9 

Phase 3 6/2/2016 0.9 1.4  1.5  1.3 1.4 

Phase 3 7/12/2016 1.6 3.7  7.5  9.2 8.3 

Phase 3 8/12/2016 1.7 3.7  3.1  3 6.0 

Phase 3 9/14/2016 1.7 3.4  0.5  2.3 5.4 

Phase 3 10/12/2016 0.8 0.9  1  0.9 0.1 

Phase 3 11/8/2016 1.1 1.2  1  1.5 1.4 

Phase 3 12/6/2016 0.9 1.8  3.1  0.8 2 



June 2018 Stillwater Sciences 
B-62 

Nutrient, Dissolved Oxygen, and Toxicity Special Study 
  of the Santa Clara River Estuary, Ventura County, California 

 

 

 

B.2.4 Nitrate  

 
Nitrate (mg-N/L) 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012        

NDPES 1/18/2012 8.2  4 4.8 4.5 3.8  

NDPES 2/7/2012 7.6  3.8 4.2 4.4 3.8  

NDPES 3/6/2012 7.6  3.8 4.1 5 3.8  

NDPES 4/3/2012 6.9  1.6 1.5 9.4 3.4  

NDPES 5/1/2012 8.5  0.9 0.9 3.7 2.7  

NDPES 6/5/2012 7.3  2.8 3.8 5.1 2.4  

NDPES 7/3/2012 9.3  0.9 0.8 6.3 0.9  

NDPES 8/7/2012 8.9  0.4 0.5 2.7 0.8  

NDPES 9/11/2012 7.5  < 0.4 0.8 7.4 < 0.4  

NDPES 10/2/2012 8.3  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 11/6/2012        

NDPES 11/13/2012 7.2  0.9 1.1 2.5 1.2  

NDPES 12/4/2012 6.2  1.7 2 2.8 1.7  

NDPES 1/2/2013 8.4  3 2.8 3.2 3.1  

NDPES 1/8/2013        

NDPES 2/5/2013 9.2  3.3 3.7 3.8 3.1  

NDPES 3/5/2013 8.3   1.7 2.5 1.5  

NDPES 4/3/2013        

NDPES 4/9/2013 5.4   < 0.4 0.8 < 0.4  

NDPES 5/7/2013 6.7  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/28/2013        

NDPES 6/4/2013 7.9  < 0.4 < 0.4 0.9 < 0.4  

NDPES 7/2/2013 6.2  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 8/13/2013 8.7  < 0.4 < 0.4 2.3 < 0.4  

NDPES 9/10/2013        

NDPES 9/24/2013 9.7  < 0.4 0.4 5 < 0.4  

NDPES 10/1/2013 8.4  < 0.4 0.5 5.1 < 0.4  

NDPES 10/8/2013        

NDPES 11/5/2013        

NDPES 11/13/2013 9.6  0.4 1.2 1.7 0.5  

NDPES 12/3/2013        

NDPES 12/17/2013 9.1  1.8 2.4 4.4 1.8  

NDPES 1/7/2014        
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Nitrate (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/14/2014 8.9  2.1 2.2 2.3 1.7  

NDPES 2/4/2014 8.6  2.3 2.6 3.4 2  

NDPES 3/6/2014 9.6  1 10.8 10.7 2.1  

NDPES 4/1/2014 7.1  1.8 0.9 5.6 2.5  

NDPES 5/6/2014 9.1  0.6 0.7 0.9 < 0.4  

NDPES 6/3/2014 6.3  0.9 1.2 1.2 0.9  

NDPES 7/8/2014 5.8  < 0.4 < 0.4 1.7 < 0.4  

NDPES 8/5/2014 7.2  < 0.4 < 0.4 1.1 < 0.4  

NDPES 9/3/2014 9.6  < 0.4 < 0.4 2.2 < 0.4  

NDPES 10/7/2014        

NDPES 10/14/2014 10.2  < 0.4 < 0.4 4.1 < 0.4  

NDPES 11/4/2014 10  < 0.4 1.1 3.3 0.5  

NDPES 12/2/2014        

NDPES 12/9/2014 7.6  2.1 2.3 4.4 1.7  

NDPES 1/8/2015 5.2  2.2 2.8 4.7 5.7  

NDPES 2/18/2015 7.1  0.7 2 3.6 0.8  

NDPES 3/10/2015 8  0.4 0.9 3.3 < 0.4  

NDPES 3/17/2015        

NDPES 4/14/2015 11.7  0.9 0.9 1.6 1.1  

NDPES 5/12/2015 10.1  < 0.4 < 0.4 5 0.6  

NDPES 6/9/2015 8.9  < 0.4 < 0.4 1.9 0.7  

NDPES 7/7/2015 8.8  < 0.4 < 0.4 2.1 < 0.4  

NDPES 8/12/2015 8.7  < 0.4 < 0.4 1.5 < 0.4  

NDPES 9/2/2015 8.7  < 0.4 < 0.4 1 < 0.4  

NDPES 10/7/2015 8.2  < 0.4 < 0.4 1.6 < 0.4  

NDPES 11/12/2015 7.6  < 0.4 < 0.4 0.8 < 0.4  

NDPES 12/1/2015 5.6  0.9 0.9 2.9 0.8  

NDPES 1/5/2016 6.9  1 1.8 3.1 1.1  

NDPES 2/10/2016 9.6  8.4 2.5 10 3  

NDPES 3/16/2016 7.5  2.1 2.1 2.9 2.3  

NDPES 4/5/2016 6.5  < 0.4 < 1.7 2.4 2.4  

NDPES 5/10/2016 6.1  < 0.4 < 0.4 3.2 1.8  

NDPES 6/2/2016 8.8  5.1 4.9 3.3 3.1  

NDPES 6/7/2016        

NDPES 7/12/2016 7.6  < 0.4 2.7 3.1 < 0.4  
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Nitrate (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 8/10/2016 8.1  < 0.4 4.6 4.6 < 0.4  

NDPES 9/14/2016 9.5  0.9 6.1 6.2 0.9  

NDPES 10/12/2016 9.7  2.7 9.7 10.8 2.7  

NDPES 11/8/2016 9.3  6.3 8.5 11.3 5  

NDPES 12/6/2016 9  12.8 15.4 15.2 3  

Phase 3 1/27/2015 2.6 5.0  1.9  1.9 1.06 

Phase 3 2/18/2015 6.6 5.6  0.9  0.7 0.54 

Phase 3 3/18/2015 8.4 7.3  1  1 1.69 

Phase 3 4/14/2015 14.6 8.8  0.9  1.2 1.11 

Phase 3 5/13/2015 11.4 10.4  0.4  0.6 0.4 

Phase 3 6/10/2015 8.9 5.5  0.4  0.5 0.4 

Phase 3 7/7/2015 8.8 6.6  0.4  0.4 0.4 

Phase 3 8/12/2015 8.7 5.7  < 0.4  < 0.4 < 0.4 

Phase 3 9/2/2015 8.7 5.5  0.4  0.4 0.4 

Phase 3 10/7/2015 8.2 5.7  0.4  0.4 0.4 

Phase 3 11/12/2015 7.6 6.3  0.4  0.4 0.4 

Phase 3 12/1/2015 5.6 4.7  0.9  0.8 1.18 

Phase 3 1/5/2016 6.9 5.8  1.8  1 1.18 

Phase 3 2/10/2016 8.7 10.4  2.5  2.1 1.58 

Phase 3 3/16/2016 7.5 7.5  0.4  2.3 2.52 

Phase 3 4/7/2016 6.4 3.3  2.9  2.5 0.4 

Phase 3 5/10/2016 6.1 3.4  1.8  1.7 0.4 

Phase 3 6/2/2016 8.8 6  4.9  3 0.4 

Phase 3 7/12/2016 7.6 4.7  2.7  0.4 0.4 

Phase 3 8/12/2016 8.1 7.8  4.6  < 0.4 < 0.4 

Phase 3 9/14/2016 9.5 6.8  6.1  0.9 < 0.4 

Phase 3 10/12/2016 12 11  9.7  2.7 3.24 

Phase 3 11/8/2016 10.4 12.7  8.5  5 5.59 

Phase 3 12/6/2016 12.4 15.6  15.4  3 12.06 
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B.2.5 Nitrite  

 
Nitrite (mg-N/L) 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012        

NDPES 1/18/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 2/7/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/6/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 4/3/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/1/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 6/5/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 7/3/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 8/7/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 9/11/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 10/2/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 11/6/2012        

NDPES 11/13/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 12/4/2012 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 1/2/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 1/8/2013        

NDPES 2/5/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/5/2013 < 0.4   < 0.4 < 0.4 < 0.4  

NDPES 4/3/2013        

NDPES 4/9/2013 < 0.4   < 0.4 < 0.4 < 0.4  

NDPES 5/7/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/28/2013        

NDPES 6/4/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 7/2/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 8/13/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 9/10/2013   < 0.4     

NDPES 9/24/2013 < 0.4   < 0.4 < 0.4 < 0.4  

NDPES 10/1/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 10/8/2013        

NDPES 11/5/2013        

NDPES 11/13/2013 < 0.4  < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 12/3/2013        

NDPES 12/17/2013 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 1/7/2014        
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Nitrite (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/14/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 2/4/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/6/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 4/1/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/6/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 6/3/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 7/8/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 8/5/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 9/3/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 10/7/2014        

NDPES 10/14/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 11/4/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 12/2/2014        

NDPES 12/9/2014 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 1/8/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 2/18/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/10/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/17/2015        

NDPES 4/14/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/12/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 6/9/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 7/7/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 8/12/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 9/2/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 10/7/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 11/12/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 12/1/2015 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 1/5/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 2/10/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 3/16/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 4/5/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 5/10/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 6/2/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 6/7/2016        

NDPES 7/12/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  
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Nitrite (mg-N/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 8/10/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 9/14/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 10/12/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 11/8/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  

NDPES 12/6/2016 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4  
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B.2.6 Total Phosphorus  

 
Total Phosphorus (mg-P/L) 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 1/10/2012 3.52  2.5 2.7 2.5 1.9  

NDPES 2/7/2012 3.43  1.7 1.8 2 1.3  

NDPES 3/6/2012 3.69  2.1 2.2 2.5 1.5  

NDPES 4/3/2012 3.38  1.6 0.7 3.4 0.2  

NDPES 5/1/2012 3.62  1.1 0.8 2.8 0.3  

NDPES 6/5/2012 3.03  1.9 2.2 3.2 1.2  

NDPES 7/3/2012 2.48  0.6 0.6 2.5 0.6  

NDPES 8/7/2012 3.84  2 2 3.9 1.5  

NDPES 9/11/2012 4.2  0.7 1.6 3.5 1.1  

NDPES 10/2/2012 3.2  0.8 1.7 0.9 0.6  

NDPES 11/6/2012 3.4  2 1 1.2 0.9  

NDPES 12/4/2012 3.41  2.4 1.2 1.4 1.2  

NDPES 1/8/2013 3.48  1.8 1.9 1.8 1.8  

NDPES 2/5/2013 3.49  1.8 1.8 1.8 1.5  

NDPES 3/5/2013        

NDPES 4/3/2013 3.38   1.9 2.6 2  

NDPES 5/28/2013 3.65  1.4 1.4 1.2 1.5  

NDPES 6/4/2013 3.63  1 1.1 2.1 1  

NDPES 7/2/2013 3.82  0.2 0.1 0.1 0.2  

NDPES 8/13/2013 3.61  0.6 1.4 2.5 0.8  

NDPES 9/10/2013 3.24  1.4 0.9 2.6 1  

NDPES 10/8/2013 3.93  0.9 1 2.5 0.5  

NDPES 11/5/2013 3.52  0.9 1.7 1.8 0.7  

NDPES 12/3/2013 3.29 3.4 0.9 0.8 1 1  

NDPES 1/7/2014 3.52 3.5 1.4 1.5 1.7 1.3  

NDPES 2/4/2014 3.71 3.8 1.6 1.8 1.9 1.5  

NDPES 3/6/2014 3.56 3 1 2.9 3 0.6  

NDPES 4/1/2014 3.87 3.6 1.3 1.3 2.9 0.2  

NDPES 5/6/2014 3.87 3.6 1.3 1.3 2.9 0.2  

NDPES 6/3/2014 3.38 3.4 1.6 2.3 2.9 1.2  

NDPES 7/8/2014 2.92 3.2 1.1 1.3 2.8 0.8  

NDPES 8/5/2014 2.13 2.8 0.9 1.3 2.1 0.7  

NDPES 9/3/2014 1.58 1.6 1 1 1.3 0.9  

NDPES 10/7/2014 2.18 2.4 0.6 1.5 1.8 0.5  
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Total Phosphorus (mg-P/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

NDPES 11/4/2014 2 2.5 1.9 1 1.6 0.7  

NDPES 12/2/2014 1.92 2.4 0.9 0.9 1.1 0.9  

NDPES 1/8/2015 2.9 3.4 0.6 1.2 1.6 0.7  

NDPES 2/18/2015 2.64 2.5 0.5 0.6 1.1 0.4  

NDPES 3/17/2015 2.52 2.6 1.2 1.1 1.6 1.7  

NDPES 4/14/2015 3.13 2.8 1 1.1 1.7 1.4  

NDPES 5/12/2015 2.61 2.7 0.7 0.7 1.7 1  

NDPES 6/9/2015 2.01 2.4 1.4 1.2 2.3 3.2  

NDPES 7/7/2015 1.15 1.4 0.9 1 1.6 0.7  

NDPES 8/12/2015 2.09 2.1 0.9 0.6 1.2 0.6  

NDPES 9/2/2015 2.7 2.4 0.7 0.7 1.3 0.5  

NDPES 10/7/2015 1.69 1.9 0.6 0.6 1.3 0.5  

NDPES 11/12/2015 1.82 2 0.4 0.4 0.7 0.5  

NDPES 12/1/2015 1.48 1.9 0.6 0.6 1.6 0.5  

NDPES 1/5/2016 1.75 1.9 0.8 1.3 1.3 0.9  

NDPES 2/10/2016 2.39 2.6 2.1 0.9 2.5 0.6  

NDPES 3/16/2016 2.24 2.2 0.7 0.8 0.9 0.6  

NDPES 4/5/2016 2.23 2.2 0.4 1.6 1.9 1.2  

NDPES 5/10/2016 1.93 1.8 0.6 0.7 2 0.6  

NDPES 6/7/2016 2.1 2.2 1.9 0.8 2.2 0.4  

NDPES 7/12/2016 2.2 2 0.7 1.3 1.6 1.2  

NDPES 8/10/2016 1.64 2 0.7 1.5 1.5 0.7  

NDPES 9/14/2016 1.5 1.4 0.6 1.3 1.3 1.1  

NDPES 10/12/2016 1.46 0.8 0.4 1.3 1.5 0.8  

NDPES 11/8/2016 1.31 1.8 1 1.3 1.9 0.9  

NDPES 12/6/2016 2.06 2 1.5 1.9 2.1 0.2  

Phase 3 1/27/2015 2.10 3.4  0.4  0.4 1.1 

Phase 3 2/19/2015 2.64 2.5  0.6  0.4 1.5 

Phase 3 3/18/2015 2.52 2.6  1.1  1.1 1.3 

Phase 3 4/4/2015 3.13 2.8  1.1  0.7 1 

Phase 3 5/13/2015 2.61 2.7  0.7  0.6 0.8 

Phase 3 6/10/2015 2.01 2.4  1.2  1.2 1.3 

Phase 3 7/7/2015 1.15 1.4  1.0  1.3 0.7 

Phase 3 8/12/2015 2.09 2.1  0.6  0.5 0.5 

Phase 3 9/2/2015 2.70 2.4  0.7  0.6 0.6 
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Total Phosphorus (mg-P/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

Phase 3 10/7/2015 1.69 1.9  0.6  0.5 0.6 

Phase 3 11/12/2015 1.82 2.0  0.4  0.4 0.5 

Phase 3 12/1/2015 1.48 1.9  0.6  0.5 0.8 

Phase 3 1/26/2016 1.75 1.9  1.3  0.7 0.9 

Phase 3 2/25/2016 2.39 2.6  0.9  0.5 0.6 

Phase 3 3/16/2016 2.24 2.2  0.6  0.5 0.6 

Phase 3 4/2/2016 2.23 1.2  1.6  0.3 0.3 

Phase 3 5/11/2016 1.93 1.8  1.3  0.6 0.7 

Phase 3 6/8/2016 2.1 2.2  2  0.3 1 

Phase 3 7/5/2016 2.2 2  0.9  0.8 1.3 

Phase 3 8/10/2016 1.64 2  1.5  0.7 0.8 

Phase 3 9/12/2016 1.5 1.4  1.3  1.1 0.5 

Phase 3 10/5/2016 1.46 0.8  1.3  0.8 0.7 

Phase 3 11/8/2016 1.31 1.8  1.3  0.8 0.8 

Phase 3 12/6/2016 2.06 2  1.9  0.2 1.4 

 

 

B.2.7 Orthophosphate  

 
Orthophosphate (mg-P/L) 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

Phase 3 1/27/2015 1.88 3.08  0.30  0.300 0.58 

Phase 3 2/19/2015 2.01 1.03  0.40  0.400 0.29 

Phase 3 3/18/2015 2.63 2.29  0.98  0.877 1.13 

Phase 3 4/4/2015 2.51 1.99  0.76  0.624 0.74 

Phase 3 5/13/2015 1.70 1.45  <0.2  <0.2 0.33 

Phase 3 6/10/2015 1.85 2.14  <0.2  2.450 <0.20 

Phase 3 7/7/2015 2.65       

Phase 3 8/12/2015 2.09 1.65  0.21  <.2 <0.20 

Phase 3 9/2/2015 2.47 1.69  0.19  <0.2 <0.20 

Phase 3 10/7/2015 1.88 1.53  0.23  <.2 0.26 

Phase 3 11/12/2015 1.45 1.37  0.20  <.2 <0.20 

Phase 3 12/1/2015 1.95 1.29  0.20  0.200 <0.20 

Phase 3 1/26/2016 2.05 1.59  0.60  0.34 0.47 

Phase 3 2/25/2016 2.14 2.20  0.32  0.2 <0.20 
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Orthophosphate (mg-P/L) 

 

 

 

Data 

source 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

North 

Sonde 

(R-004) 

R-1/ 

R-005 

 
E-2 

Phase 3 3/16/2016 2.14 1.96  0.45  0.47 0.54 

Phase 3 4/2/2016 2.12 0.57  1.33  <0.20 <0.20 

Phase 3 5/11/2016 1.74 0.78  0.28  <0.20 <0.20 

Phase 3 6/8/2016 2.1 1.35  1.1  <0.20 <0.20 

Phase 3 7/5/2016 2.23 1.35  0.82  <0.20 <0.20 

Phase 3 8/10/2016 1.89 1.50  1.07  <0.20 <0.20 

Phase 3 9/12/2016 1.47 1.04  0.91  <0.20 <0.20 

Phase 3 10/5/2016 1.51 1.43  1.03  <0.20 0.2 

Phase 3 11/8/2016 2.37 1.88  1.12  0.52 0.65 

Phase 3 12/6/2016 2.34 1.58  1.50  <0.15 1.07 

 

 
 

B.3 Toxicity Testing Results 

Chronic toxicity (TUc) Selenastrum growth 

 

Date 
ETS 

(M-001) 

D-1 

(M-001A) 

E-1 

(R-003) 

E-2 

(n/a) 

North 

Sonde 

(R-004) 

R-1/ 

(R-005) 

Jan 2012 1.00      

Feb 2012 1.00  1.00  1.00 1.00 

Mar 2012 1.00      

Apr 2012 1.00      

May 2012 1.00  1.00  1.00 1.00 

Jun 2012 1.00      

Jul 2012 1.00      

Aug 2012 1.00  1.00  1.79 1.00 

Sep 2012 1.00      

Oct 2012 1.00      

Nov 2012 1.00  1.00  1.79 1.00 

Dec 2012 1.00  1.00  1.00 1.00 

Jan 2013 1.00      

Feb 2013 1.00  1.00  1.00 1.00 

Mar 2013 1.00      

Apr 2013 1.00      

May 2013 1.00  1.00  1.00 1.00 

Jun 2013 1.00      

Jul 2013 1.00      

Aug 2013 1.00  1.00  1.00 1.00 
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Chronic toxicity (TUc) Selenastrum growth 

 

 

 

 

Date 
ETS 

(M-001) 

D-1 

(M-001A) 

E-1 

(R-003) 

E-2 

(n/a) 

North 

Sonde 

(R-004) 

R-1/ 

(R-005) 

Sep 2013 1.00      

Oct 2013 1.00      

Nov 2013 1.00  1.00  1.00 1.00 

Dec 2013 1.00      

Jan 2014 1.00      

Feb 2014 1.00 1.00 1.79  1.00  

Mar 2014 1.00     1.00 

Apr 2014 1.00      

May 2014 1.00 1.00 1.00  1.00 1.00 

Jun 2014 1.00      

Jul 2014 1.00      

Aug 2014 1.00 1.79 1.00  1.00 1.00 

Sep 2014 1.00      

Oct 2014 1.00 1.00 1.00  1.00 1.00 

Nov 2014 1.00 3.13 1.00  1.00 1.00 

Dec 2014 1.00 1.79 1.00  1.00 1.00 

Jan 2015 1.00      

Feb 2015 1.00 1.00 1.00  1.00 1.00 

Mar 2015 1.00      

Apr 2015 1.00      

May 2015 1.00 1.00 1.00 1.00 1.00 1.00 

Jun 2015 1.00      

Jul 2015 1.00      

Aug 2015 1.00 1.00 1.00 1.00 1.00 1.00 

Sep 2015 1.00      

Oct 2015 1.00      

Nov 2015 1.00 1.00 1.00 1.00 1.00 1.00 

Dec 2015 1.00      

Jan 2016 1.00      

Feb 2016 1.00 1.00 1.79  1.00 5.56 

Mar 2016 1.00      

Apr 2016 1.00      

May 2016 1.00 1.00 1.00  1.00 1.79 

Jun 2016 1.00      

Jul 2016 1.00      

Aug 2016 1.00 1.79 1.00  1.00 1.00 

Sep 2016 1.00 1.00 1.00  3.13 1.79 

Oct 2016 1.00 1.00 1.79  1.00 3.13 

Nov 2016 1.00 1.00 3.13  1.00 1.79 
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Date 
ETS 

(M-001) 

D-1 

(M-001A) 

E-1 

(R-003) 

E-2 

(n/a) 

North 

Sonde 

(R-004) 

R-1/ 

(R-005) 

Dec 2016 1.00      
 

B.4 Trace Metal Data 

B.4.1 Total Copper 
 
 

 

 
Date 

 

ETS 

(M-001) 

 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

 

E-1 

(R-003) 

 

E-2 

(n/a) 

 
(R-005) 

NPDES Total Recoverable Copper (ug/L) 

01/01/12 4.48 -- 5.61  5.28 -- 4.28 

02/01/12 5 -- <2.00  3.01 -- <2.00 

03/01/12 5.07 -- 2.43  4.07 -- 2.63 

04/01/12 <2.00 -- 6.03  <2.00 -- <2.00 

05/01/12 8 -- 4.93  4.58 -- 3.14 

06/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

07/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

08/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

09/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

10/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

11/01/12 8.88 -- <2.00  <2.00 -- <2.00 

12/01/12 <2.00 -- <2.00  <2.00 -- <2.00 

01/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

02/01/13 2.89 -- <2.00  <2.00 -- <2.00 

03/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

04/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

05/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

06/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

07/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

08/01/13 3.81 -- <2.00  <2.00 -- <2.00 

09/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

10/01/13 <2.00 -- <2.00  <2.00 -- <2.00 

11/01/13 3.54 -- <2.00  3.21 -- <2.00 

12/01/13 <2.00 7.6 <2.00  <2.00 -- <2.00 

01/01/14 4.32 <2.00 <2.00  <2.00 -- <2.00 

02/01/14 4.98 <2.00 <2.00  <2.00 -- <2.00 
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Date 

 

ETS 

(M-001) 

 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

 

E-1 

(R-003) 

 

E-2 

(n/a) 

 
(R-005) 

NPDES Total Recoverable Copper (ug/L) 

03/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

04/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

05/01/14 2.6 <2.00 <2.00  <2.00 -- <2.00 

06/01/14 2.22 2.33 <2.00  <2.00 -- 5.84 

07/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

08/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

09/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

10/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

11/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

12/01/14 <2.00 <2.00 <2.00  <2.00 -- <2.00 

01/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

02/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

03/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

04/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

05/01/15 <2.00 <2.00 <2.00  <2.00 -- 10.1 

06/01/15 <2.00 <2.00 <2.00  <2.00 -- 2.56 

07/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

08/01/15 2.29 <2.00 <2.00  <2.00 -- <2.00 

09/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

10/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

11/01/15 <2.00 2.42 <2.00  <2.00 -- <2.00 

12/01/15 <2.00 <2.00 <2.00  <2.00 -- <2.00 

01/01/16 <2.00 <2.00 <2.00  <2.00 -- 5.46 

02/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

03/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

04/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

05/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

06/01/16 <2.00 <2.00 <2.00  <2.00 -- 5.47 

07/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

08/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

09/01/16 <2.00 <2.00 <2.00  <2.00 -- 7.42 

10/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

11/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 

12/01/16 <2.00 <2.00 <2.00  <2.00 -- <2.00 
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Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
R-1/(R-005) 

Phase 3 Total Recoverable Copper (ug/L) 

2/19/2015 2.8 3.5 -- -- 4.4 4.7 5.3 

6/10/2015 2.89 3.33 -- -- 2.72 2.26 2.45 

8/12/2015 2.61 2.38 -- -- 2.42 2.19 2.62 

11/12/2015 1.88 2.39 -- -- 2.22 2.26 2.37 

2/10/2016 2.3 2.79 -- -- 4.57 5.21 4.91 

5/10/2016 3.1 2.88 -- -- 3.78 5.96 6.64 

8/10/2016 2.75 3.4 -- -- 2.92 3.79 4.08 

11/8/2016 2.47 3.38 -- -- 3.22 3.44 4.71 
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B.4.2 Dissolved Copper 
 

 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
R-1/(R-005) 

Phase 3 Dissolved Copper (ug/L) 

2/19/2015 -- -- -- -- -- -- -- 

6/10/2015 3.05 3.07 -- -- 2.37 2.37 2.6 

8/12/2015 3.02 2.22 -- -- 2.13 2.15 2.55 

11/12/2015 1.72 1.81 -- -- 2.26 2.23 2.14 

2/10/2016 2.11 2.26 -- -- 4.59 5.09 4.37 

5/10/2016 3.03 2.77 -- -- 3.27 5.48 5.89 

8/10/2016 2.52 2.84 -- -- 2.48 3.28 3.25 

11/8/2016 1.99 2.86 -- -- 3.02 3.11 3.24 

 
 

 
B.4.3 Total Zinc 

 
 

 
 

Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
(R-005) 

NPDES Total Recoverable Zinc (ug/L) 

01/01/12 34.7 -- 15.9 -- 22.4 -- 19.1 

02/01/12 31.3 -- <2.00 -- 15.3 -- <2.00 

03/01/12 34.5 -- 17.5 -- 12.8 -- 11.6 

04/01/12 35.7 -- 38.1 -- 9.57 -- 5.72 

05/01/12 33 -- 14.4 -- 5.8 -- 2.69 

06/01/12 27.8 -- 25 -- 16.7 -- 10.4 

07/01/12 12.8 -- 17.3 -- 6.49 -- 6.1 

08/01/12 31.9 -- 17.1 -- 8.21 -- 7.75 

09/01/12 31.4 -- 21.2 -- 9.33 -- 8.6 

10/01/12 40.1 -- 23.1 -- 6.64 -- 3.54 

11/01/12 36.9 -- 12.9 -- 8.64 -- 17.4 

12/01/12 11.1 -- 11.8 -- 14.3 -- 40.7 

01/01/13 39.3 -- 15 -- 14 -- 14.9 

02/01/13 40 -- 13.5 -- 19.5 -- 20.1 

03/01/13 39.3 -- 14.7 -- 10.2 -- 9.94 

04/01/13 39.8 -- 11.2 -- 7.64 -- 11 

05/01/13 35.2 -- 6.9 -- 17.6 -- 10.5 
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Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
(R-005) 

NPDES Total Recoverable Zinc (ug/L) 

06/01/13 42.9 -- 10.5 -- 26.2 -- 16.6 

07/01/13 45 -- 6.98 -- 11.3 -- 11.5 

08/01/13 33.1 -- 23.9 -- 8.48 -- 7.39 

09/01/13 46 -- 23.9 -- 7.64 -- 9.84 

10/01/13 39.6 -- 20 -- 7.14 -- 8.64 

11/01/13 28.8 -- 14.9 -- 23.7 -- 23.1 

12/01/13 39.3 37.1 7.61 -- 8.53 -- 9.44 

01/01/14 40.5 35.3 24.2 -- 15.9 -- 32.9 

02/01/14 37.5 34.2 16.5 -- 15.2 -- 9.92 

03/01/14 34 36.8 38.1 -- 29.2 -- 6.18 

04/01/14 33.8 31.5 52 -- 57.1 -- 5.9 

05/01/14 30.47 28 8.36 -- 9.44 -- 16.3 

06/01/14 30.55 37 21.3 -- 23.7 -- 199 

07/01/14 43.7 35.6 19.7 -- 25.4 -- 15 

08/01/14 29.9 26.4 19.3 -- 11.9 -- 7.64 

09/01/14 20.35 17.9 21.7 -- 15.7 -- 14 

10/01/14 18.5 20.6 22.6 -- 4.8 -- 41 

11/01/14 38.9 39.9 30.6 -- 11 -- 34.7 

12/01/14 38.5 51.2 14.9 -- 44.5 -- 21 

01/01/15 32.2 29 18.5 -- 16.3 -- 5.83 

02/01/15 25.6 25 20.4 -- 18.3 -- 10.6 

03/01/15 32.6 11.2 13.6 -- 11.6 -- 11.2 

04/01/15 29.2 24.1 9.9 -- 10.7 -- 13.4 

05/01/15 28.2 22.7 14.4 -- 8.49 -- 26.9 

06/01/15 23.45 25.05 19.15 -- 7.215 -- 19.3 

07/01/15 23.1 20.2 29.8 -- 8.82 -- 58.2 

08/01/15 28.8 23.5 23.9 -- 24.5 -- 10.4 

09/01/15 19 24.1 21.2 -- 2.38 -- 10.9 

10/01/15 22.2 21.2 11.5 -- 10.8 -- 3.1 

11/01/15 34.4 29.7 14.2 -- 8.64 -- 12.9 

12/01/15 24.2 24.2 15.6 -- 7.97 -- 8.07 

01/01/16 27 27.4 19 -- 15.8 -- 23.9 

02/01/16 28.7 26.8 28.1 -- 8 -- 7.05 

03/01/16 26.8 22.3 7.11 -- 5.63 -- 6.72 

04/01/16 29.2 22.4 17.5 -- 3.49 -- 3.5 
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Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
(R-005) 

NPDES Total Recoverable Zinc (ug/L) 

05/01/16 31.93 18.9 30.8 -- 9.5 -- 12.6 

06/01/16 28.4 28.4 25.9 -- 13.1 -- 15.6 

07/01/16 32 25.8 18.6 -- 17.6 -- 7.88 

08/01/16 25.7 27.2 28 -- 7.8 -- 10 

09/01/16 26.2 26.2 28.3 -- 25.5 -- 18.4 

10/01/16 28.9 31.2 31.8 -- 28.75 -- <2.00 

11/01/16 28.2 29.4 24.2 -- 20.2 -- 5.29 

12/01/16 22.8 25.9 27 -- 23.6 -- <2.00 

 

 
 

 
Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
R-1/(R-005) 

 

Phase 3 Total Recoverable Zinc (ug/L) 

2/19/2015 34.9 37.6 -- -- 22.1 29.3 25.1 

6/10/2015 39.4 32 -- -- 16.4 18.7 16.5 

8/12/2015 26.3 20.2 -- -- 6.57 8.95 6.31 

11/12/2015 46.4 43 -- -- 25.1 23.1 30.4 

2/10/2016 41.3 42.6 -- -- 22 17.3 19.9 

5/10/2016 40 31.2 -- -- 35.2 24.2 24.1 

8/10/2016 31.9 32.9 -- -- 24.6 13.8 14.1 

11/8/2016 31.3 33.6 -- -- 20 19.7 16.9 
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B.4.4 Dissolved Zinc 
 
 

 
 

Date 

ETS 

(M-001) 

D-1 

(M-001A) 

North 

Sonde 

(R-004) 

South 

Sonde 

(R-002) 

E-1 

(R-003) 

E-2 

(n/a) 

 
R-1/(R-005) 

Phase 3 Dissolved Zinc (ug/L) 

2/19/2015 -- -- -- -- -- -- -- 

6/10/2015 35.3 37 -- -- 17.40 17.00 15.3 

8/12/2015 36.9 34.9 -- -- 20.00 19.90 20.2 

11/12/2015 63.6 42.5 -- -- 33.80 21.70 37.9 

2/10/2016 28.50 19.5 -- -- 18.7 19.7 13.7 

5/10/2016 38.9 23.1 -- -- 22.7 19.3 20.10 

8/10/2016 28.6 27.1 -- -- 18.6 9.50 9.81 

11/8/2016 30.3 33.1 -- -- 23.6 10.10 14.10 
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February 19, 2018 

Project No. 01-009-07B1 

Ventura Water 

Post Office Box 99 

Ventura, California 93002 

Attention:   Gina Dorrington 

Wastewater Utility Manager 

Subject: City of Ventura, Phase 3 Santa Clara River Estuary Groundwater Special Study, 

Ventura, California. 

Dear Ms. Dorrington: 
 

PURPOSE AND SUMMARY 

 

The purpose of this letter-report is to comply with the requirements of the City of Ventura, 

Ventura Water Reclamation Facilities' NPDES permit which states in section VI.C.2.b.iii: 

"Groundwater Special Study - The Discharger must perform a special study to document 

the interaction between the estuary, discharge, and groundwater and determine if the 

beneficial use of MUN applies to the water impacted by the discharge." 

In the Fact Sheet of the NPDES permit, section III.C.1.b there is further explanation of this 

special study requirement summarized here as several major points: 

i) The wildlife ponds and estuary are known to be hydraulically connected to the 

underlying groundwater basin, the unconfined and perched Oxnard Plain 

Groundwater Basin. Effluent from the facility must not negatively impact 

beneficial uses of the groundwater basin. 

ii) The State's drinking Water Policy states that all groundwaters of the state are 

considered to be potentially suitable for domestic supply unless Total Dissolved 

Solids (TDS) is greater than 3,000 mg/l, there is contamination that cannot be 

treated, or the source does not provide sufficient yield (average yield of 200 gallons 

per day). 

iii) The special study required includes investigation of the groundwater basin and 

the interaction between the groundwater and the ponds and estuary. Results of the 

study should be sufficient to determine whether additional controls to protect the 

groundwater are necessary and if the groundwater is a potential source of drinking 

water. 
 

 
 
 

C:\HGC\JOB FILES 2018\01-009-07B1\REPORT_FINAL\FINAL REPORT 2-19-18.DOCX 
 

P.O. Box 3596, Ventura, California  93006 Phone: (805) 653-5306 e-mail: chop4@earthlink.net 

mailto:chop4@earthlink.net


 
Ventura Water 

 
February 19, 2018 (Project No. 01-009-07B1) 
   

C:\HGC\JOB FILES 2018\01-009-07B1\REPORT_FINAL\FINAL REPORT 2-19-18.DOCX 

- 2 - 

 

 

 

 

The major findings of this study are as follows: 

• The Santa Clara River Estuary (SCRE or Estuary) is located within the Mound 

Subbasin, Department of Water Resources (DWR) Bulletin 118 Subbasin number   4- 

004.03 (not the Oxnard Subbasin, Bulletin 118 Subbasin number 4-004.02) (DWR, 

2003)0 

• The Mound Basin has a semi-perched aquifer in the vicinity of the estuary that extends 

to a depth of approximately 40 to 50 feet below mean sea level (MSL) and is underlain 

by clay layers that extend to a depth of approximately 300 feet below MSL, which 

separate the semi-perched aquifer from the main groundwater production zones. 

• There are no known wells producing from the semi-perched aquifer zone (based on 

Ventura County records) with the shallowest well found having a well screen section 

starting at a depth of 360 feet below ground surface, which is below the clay layer. 

• The semi-perched or shallow groundwater is of poor quality with historical data 

showing TDS values up to 3,907 milligrams per liter (mg/l). These higher values likely 

reflect the influx of seawater into the Estuary. 

• The shallow groundwater inland of the SCRE has high enough elevations to maintain 

a gradient toward the ocean preventing seawater that intrudes the semi-perched aquifer 

from traveling landward of the Estuary. 

 
 

Based on these findings, it is concluded that a MUN designation is not appropriate for the 

semi-perched aquifer beneath the Estuary or for surface water within the Estuary. 

 

 
INTRODUCTION 

 

This letter-report was prepared at the request of the City of Ventura (City) to evaluate 

hydrogeologic conditions in the vicinity of the SCRE. Stillwater Sciences (Stillwater) is currently 

preparing the City of Ventura Special Studies – Phase 3: Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, Ventura County, California (Phase 3 report) 

(Stillwater, 2018, [public draft November 1, 2017, interim draft January 1, 2018]). The City has 

requested Hopkins Groundwater Consultants, Inc. to address several specific hydrogeologic 

conditions for the semi-perched aquifer beneath the SCRE, including characterization of the semi- 

perched aquifer soils and clay aquitard/cap, groundwater flow direction, water quality, and 

potential for seawater intrusion. This hydrogeologic study is intended to supplement the Phase 3 

studies being performed by the City and complete the characterization of groundwater flow in the 

vicinity of the SCRE. The SCRE project area is shown on Plate 1 – Project Location Map. The 

area within which pertinent data were available and utilized for the study is shown on Plate 2 – 

Study Area Location Map. 
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Data Sources 

The Phase 3 Report (Stillwater, 2018) is the third phase of comprehensive studies 

performed by Stillwater for the SCRE. The Phase 3 study includes physical monitoring of surface 

water and groundwater at numerous locations in the SCRE over a 22-month period (from about 

January 28, 2015 through December 6, 2016), evaluation of the monitoring data, and reporting to 

summarize the findings. Prior to the Phase 3 study, Stillwater performed Phase 1 and 2 studies for 

the SCRE that also included data collection and monitoring, evaluation, and reporting. 

This groundwater study incorporates data from all 3 Phases of studies, as well as 

hydrogeological data available from nearby monitoring wells, water wells, and oil wells. 

Additional sources of data include hydrogeological and geotechnical studies conducted for the 

Ventura Water Reclamation Facility (VWRF), Ventura Harbor Keys Dredge Material 

Impoundment Basin, and the Harbor Boulevard Bridge over the Santa Clara River. These data are 

listed in the reference section of this letter-report, are used to describe the local hydrogeologic 

setting, and used to construct a shallow subsurface profile along the coastline through the SCRE. 

 

 
FINDINGS 

 

Local Hydrogeologic Setting 

The SCRE is located in the southwestern portion of the Mound Basin, however, a portion 

of the study area at McGrath State Beach extends into the adjacent Oxnard Plain Basin. A review 

of available geological data from deep water wells and oil wells indicates that the basins are 

separated by the McGrath Fault zone (also known as the Montalvo Fault, [Yeats, 1988]) which has 

a vertical offset in the deeper freshwater aquifer zones of up to approximately 500 feet. Plate 3 – 

Hydrogeological Cross-Section Location Map indicates the approximate Mound Basin boundary 

(as delineated by Bulletin 118 [DWR, 2003]), the location of the McGrath Fault zone, the 

approximate location of wells with pertinent subsurface data, and the location of the 

hydrogeological cross-section lines prepared for this study. Plates 4 through 8 – Hydrogeological 

Cross-Section A-A’, B-B’, C-C’, D-D’, and E-E’ respectively, show our interpretation of the 

regional subsurface hydrogeology within the vicinity of the study area. 

As described by Staal, Gardner and Dunne, Inc. (SGD, 1991), the southwestern portion of 

the Mound Basin is underlain by undifferentiated recent and older alluvial sediments that extend 

to a depth of about 300 feet. The interpretation of data provided by this study indicates the 

undifferentiated recent and older alluvial sediments likely extend to a greater depth of 

approximately 500 feet in the vicinity of the SCRE. Aquifer zones in the Mound Basin that 

comprise the uppermost coarse-grained layers available for groundwater beneficial uses, including 

municipal, are located within the base of the older alluvial sediments and are separated from the 

semi-perched aquifer by approximately 300 feet of fine-grained sediments (aquitard materials). 

These aquifer zones are believed to be equivalent to either the Oxnard Aquifer or Mugu Aquifer 

in the Oxnard Plain Basin. 
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Groundwater in the recent alluvium that comprises the semi-perched aquifer in the vicinity 

of the SCRE is unconfined and receives recharge as; a) direct precipitation, b) underflow from the 

Mound Basin to the north and the Oxnard Plain Basin to the south, c) surface water infiltration 

from the Santa Clara River (SCR), and d) infiltration of irrigation water (SGD, 1991). 

Shallow Subsurface Materials 

An interpreted shallow subsurface profile in the vicinity of the SCRE was constructed at 

the location presented on Plate 9 – Hydrogeological Cross-Section F-F’ Location Map. As shown, 

the north-south Cross-Section F-F’ extends from north of the Ventura Harbor southward through 

the SCRE and across the McGrath State Beach area. The subsurface profile shown in Plate 10 – 

Hydrogeological Cross-Section F-F’ was compiled from existing data obtained from water well 

and oil well descriptive logs and electrical resistivity surveys, hydrogeologic studies and 

geotechnical data from the VWRF (SGD, 1991, and Fugro, 1996), the Harbor Boulevard Bridge 

over the SCR (Ventura County, 1955), and Ventura Keys Dredge Material Impoundment Basin 

study (SGD, 1991). 

A cross-section constructed as part of the City’s dredge project study (SGD, 1991) extends 

generally east-west from the VWRF eastward through the Olivas Links golf course. The location 

of the cross-section is shown on Plate 9, and a copy is included in Appendix A – Ventura Keys 

Dredge Material Impoundment Basin Data along with other pertinent hydrogeological data. 

As depicted on Cross-Section F-F’, the subsurface conditions in the SCRE area consist of 

about 40 to 50 feet of primarily granular coarse-grained alluvial sediments (sand, silty sand with 

gravel lenses) to an elevation of -40 feet underlain by primarily fine-grained clay (aquitard) 

deposits with interbedded coarse-grained sand and gravel lenses to elevation -300 feet. The upper 

coarse-grained unit is referred to as the “semi-perched aquifer” and the lower predominantly fine- 

grained unit is referred to as the “clay cap.” In the Oxnard Plain Basin south of the McGrath Fault 

zone, the coarse-grained permeable Oxnard Aquifer is located beneath the base of the fine-grained 

clayey aquitard units at a depth of approximately 150 feet (see Cross-Section F-F’). 

North of VWRF, the subsurface materials in the Ventura Harbor area consist of a thin layer 

of granular surficial soil underlain by nearly 300 feet of clay and sandy clay soil (see Cross-Section 

F-F’). Discussions with City of Ventura engineering staff (Mr. Brad Starr) indicate the Ventura 

Harbor has been dredged to elevation 18 feet below mean lower low water (MLLW) level. We 

note that an elevation of 18 feet below MLLW is equal to an elevation of approximately -20 to - 

21 feet MSL. Cross-Section F-F’ depicts the Ventura Harbor dredge elevation at about 20 feet 

below MSL. 

Groundwater Evaluation by Stillwater 

As described in the Phase 3 report (Stillwater, 2018), groundwater along the north bank of 

the SCR near the VWRF wildlife ponds and directly east of Harbor Boulevard, “that portion of 

the north-bank floodplain situated closer to the SCRE, had groundwater levels responding to 

changes in SCRE stage in a similar fashion as that observed in the south bank wells along McGrath 

State Beach.  In these four wells (GW-8 through GW-11), groundwater levels typically fluctuated 
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with changes in SCRE stage, river flow, and direct precipitation (Figure 3-21a), with 

groundwater-levels in wells positioned closest to the SCRE (i.e., GW-9 and GW-10) coinciding the 

most with SCRE stage.” For reference, Figure 1 – Response of Groundwater Levels to Changes 

in SCRE Stage (Stillwater Figure 3-21a) is included below and the approximate location of 

monitoring facilities used in the Phase 3 Report (Stillwater, 2018) is indicated on Plate 11 – 

Designated Monitoring Station Location Map. 

 

Figure 1 – Response of Groundwater Levels to 

Changes in SCRE Stage (Stillwater Figure 3-21a) 
 

 
 

These data show that under high SCRE stage heights, MW-9 and MW-10 were consistently 

lower than the SCRE and indicate significant flow to the north toward MW-11. The reverse is true 

under low stage conditions where groundwater flow moves from MW-10 and MW-11 toward 

MW-9 and into the SCRE. 

The Phase 3 Report (Stillwater, 2018) went on to observe that, “Groundwater levels were 

consistently higher than the nearby portion of the river bed elevation (or “thalweg”) by 

approximately 2 to 8 feet, and were consistently lower than the approximate water surface levels 

in the VWRF Wildlife/Polishing Ponds located to the west. The correlation between groundwater 

levels and SCRE stage did not appear to deviate during the presumed irrigation season in the drier 
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months, indicating that irrigation activities at Olivas Links golf course and the nearby agricultural 

fields either: (1) do not cause seasonal changes in the local water table, or (2) do not influence 

the water table to the same degree as does the SCRE water volume.” 

The Olivas Links golf course uses recycled water from the VWRF for irrigation and does 

not utilize a water well. The adjacent farmland north of Olivas Park Drive in the Mound Basin 

and south of the Santa Clara River in the Oxnard Plain Basin have wells constructed in the deeper 

more productive aquifer zones and do not pump water from the semi-perched aquifer zone. 

The Phase 3 Report (Stillwater, 2018) concludes that “groundwater flow was consistently 

directed toward the SCRE during open-mouth periods and away from the SCRE during closed- 

mouth periods (see Figure 3-20a). As such, the groundwater-flow gradient generally has an 

inverse relationship with SCRE stage (Figure 3-21b).” 

We concur with the Phase 3 Report (Stillwater, 2018) general assessments of groundwater 

flow proximate to the SCRE. In addition, available data indicate a prevailing west-southwest 

regional groundwater gradient exists in the semi-perched aquifer within the study area regardless 

of whether the SCR mouth is open or closed. As shown on Plate 12 – Groundwater Elevation 

Contour Map, October 1, 2015 (Berm in Place), we see the regional gradient in the semi-perched 

aquifer results in groundwater flow toward the coastline. In the vicinity of the SCRE, the 

groundwater gradient flattens out and flows into and around the estuary. Under these conditions, 

groundwater exits the coastal sediments as underflow; 1) through the SCRE berm along the beach, 

2 ) into the Ventura Harbor to the north, 3) through the shoreline south of the river, and 4) into 

McGrath Lake to the south. 

Plate 13 – Groundwater Elevation Contour Map, January 17, 2016 (Berm Breached) shows 

a similar prevailing regional gradient inland of the SCRE. The regional gradient under these 

conditions changes in the vicinity of the SCRE and forms a groundwater divide south of the SCRE 

where flow moves westward to the coastline, northward toward the estuary and the Ventura 

Harbor, and southward toward McGrath Lake. The available data indicate that changes in the SCR 

mouth conditions cause groundwater flow in the vicinity of the SCRE to range back and forth 

between these 2 extremes as the estuary drains and refills (see Plates 12 and 13). 

Figure 2 – VWRF Wildlife Pond Monitoring Wells shows the approximate monitoring well 

locations. Data from the monitoring wells along the southern edge of the VWRF wildlife ponds 

(GW-13, GW-14, and GW-15) show only minor changes in water level due to the influence of 

changes in the SCRE stage. These data also show that the recharge mound in the immediate 

vicinity beneath the ponds remains above the SCRE stage. Figure 3 – Response of Groundwater 

Levels in Wildlife Pond Monitoring Wells (Stillwater Figure 3-20a) is included below for 

reference of these study data (Stillwater, 2018). 
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Figure 2 – VWRF Wildlife Pond Monitoring Wells 
 

 

Figure 3 – Response of Groundwater Levels in 

Wildlife Pond Monitoring Wells (Stillwater Figure 3-20a) 
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The data from wildlife pond monitoring wells indicate that the fairly constant recharge 

from the VWRF ponds creates a groundwater mound and dominates the underlying groundwater 

elevations. The localized mound causes flow westward toward the coastline, southward toward 

the SCRE and northward toward Ventura Harbor. The westernmost monitoring well, GW-12, 

located on the west side (beach side) of the wildlife ponds, shows considerably lower groundwater 

elevations (10 to 15 feet) than the other 3 wells. This well shows very little mounding effect from 

the wildlife ponds, virtually no response to SCRE stage oscillations, and it fluctuates in a manner 

that shows tidal and perhaps storm surge influences. This may reflect the presence of highly 

permeable river bed deposits that are present in the vicinity of MW-12 and quickly transmit 

groundwater laterally toward the coastline. 

Based on our interpretation and evaluation of these available data, we deduce that while 

the SCRE stage locally influences groundwater levels in monitoring wells GW-9 and GW-10, the 

groundwater conditions east of Harbor Boulevard are influenced primarily by SCR flows, regional 

precipitation, and irrigation return flows that recharge the semi-perched aquifer. This is shown by 

the groundwater levels in MW-8 which consistently remained at elevations between 14 and 15 feet 

above MSL throughout the observation period. The groundwater elevation in MW-8 was always 

above peak SCRE stage height (see Figure 1) and demonstrates that local groundwater conditions 

within the semi-perched aquifer, a short distance inland of the SCRE, provide protective heads and 

a constant offshore gradient. 

McGrath Lake 

Review of the monitoring well data for GW-1 located within about 800 feet of the SCRE, 

and GW-2 and GW-3, located about 2,000 and 3,500 feet south of the SCRE, shows an inverse 

groundwater flow relationship with the SCRE stages as described by the Phase 3 Report 

(Stillwater, 2018). We note the level of McGrath Lake is controlled by pumping water out of the 

lake and was typically maintained at an elevation of about 6 to 7 feet above MSL during the period 

from January 28, 2015 to December 6, 2016, except for a one-month-period in March 2016 when 

the lake level increased to approximately 9 feet above MSL. The higher level appears to be related 

to seasonal precipitation and runoff that resulted in corresponding increases in the SCRE stage and 

groundwater elevation in monitoring wells GW-1 through GW-3 for that period of time. 

Because the three coastal monitoring wells are in a line along the shore, they show a linear 

gradient, not a plane surface. Groundwater contours shown on Plates 12 and 13 utilize the closest 

study wells perpendicular to the coastline and indicate groundwater flow is directed southward 

toward McGrath Lake when the SCR berm is in place and northwestward toward the SCRE when 

the berm breaches. Based on the available shallow groundwater monitoring well data south of the 

SCRE, it appears the groundwater inflow into McGrath Lake is likely dominated by native 

groundwater inflow from the shallow semi-perched aquifer east of McGrath Lake under most if 

not all SCRE conditions. The prevailing groundwater flow gradient east of Harbor Boulevard is 

established by the relatively constant elevated heads observed in the inland monitoring wells 

located just west of Victoria Avenue (see Plates 12 and 13). 
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Groundwater Quality/Seawater Intrusion 

The SCRE studies present a large amount of data and analyses relative to surface water 

quality and interaction between surface water and groundwater flow into the SCRE from the 

adjacent VWRF wildlife ponds. This study focuses on the groundwater quality in the semi-perched 

aquifer in the immediate vicinity of the SCRE and the potential for seawater intrusion during times 

when wave run-up flows over the berm and contributes substantial seawater to the surface water 

impounded in the estuary. As depicted on the groundwater elevation contour maps shown on 

Plates 12 and 13, the overall groundwater flow direction for the semi-perched aquifer is westward, 

generally parallel to the SCR. 

As indicated on Plate 9, the southern portion of Ventura Harbor is located about 500 to 

1,200 feet north of the VWRF wildlife ponds and approximately 2,000 feet north of the SCRE. As 

depicted on Cross Section F-F’ (see Plate 10), the Ventura Harbor dredged elevation of about 20 

feet below MSL is well below the thalweg in the SCRE. Based on internet research, the Ventura 

Harbor commenced operations in 1963, and ocean water has been present in the Harbor for over 

50 years. To date, none of the shallow monitoring wells constructed in the vicinity of the harbor 

indicate seawater intrusion into the semi-perched aquifer. 

The City’s report for the Ventura Keys dredge material impoundment basin (SGD, 1991) 

describes the hydrogeologic setting and groundwater quality in the semi-perched aquifer for the 

impoundment basin on the east side of Harbor Boulevard north of the SCR. The report describes 

the groundwater in the semi-perched aquifer at the dredge impoundment site as “calcium- 

magnesium-sulfate in chemical character, with TDS (total dissolved solids) concentrations 

ranging from 1,268 to 3,596 parts per million (ppm).” Based on their evaluation, the report 

concluded “the semi-perched aquifer has been affected by water recharging the system from the 

Santa Clara River, irrigation water return flow (Olivas Park Golf Course and upgradient 

agriculture), and seepage from the VWRF clarification ponds. A comparison of semi-perched 

aquifer water quality to the effluent from the treatment plant was made using a trilinear analyses 

diagram. These data suggest the effluent to be of similar quality to the semi-perched aquifer water, 

with lower TDS on average.” 

The study also reported that higher TDS and electrical conductivity (EC) concentrations 

were observed in the western portion of their study area (monitoring well MW-7 adjacent to the 

VWRF  wildlife  ponds).    The  study  indicated  “monitoring  well  MW-7  has  an  EC  of 5,880 

µmhos/cm and a TDS concentration of 3,907 ppm” while the easternmost monitoring well near the 

Olivas Park Golf Course (MW-4) “displayed the lowest EC and TDS values of 2,160 µmhos/cm 

and 1,268 ppm, respectively.” They concluded “these numbers suggest degradation in water 

quality to a more brackish nature to the west” (SGD, 1991). We believe these data reflect the 

influx of seawater into the estuary, where mixing and above ground movement of the saltier water 

inland of the Harbor Boulevard Bridge contributes to the elevated salt levels in the underlying 

semi-perched groundwater. Figure 4 – SCRE Breached Berm and Refill Conditions conceptually 

shows the mixture of the various water sources that refill the estuary after the beach berm begins 

to re-establish and the furthest point inland where seawater can encroach. 
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Figure 4 – SCRE Breached Berm and Refill Conditions 
 

 
 

Under these conditions, there is likely moderate mixing of the denser brackish water in the 

estuary with the underlying groundwater as a result of the higher density of the saltwater mixture 

in the overlying body of water in the SCRE. After the beach berm is re-established and the estuary 

fills, the continued seaward movement of groundwater eventually pushes the shallow groundwater 

seaward and establishes a saltwater/freshwater interface nearer the shoreline. This condition is 

conceptually shown in Figure 5 – SCRE Full with Prevailing Shallow Groundwater Conditions. 

This dynamic likely occurs on a cyclical basis and the extent to which brackish/saline water 

can be transported inland depends on the stage of the SCRE and the elevation of the SCR thalweg 

when ocean water is introduced into the SCRE. Because the VWRF wildlife ponds are located on 

the western portion of the SCRE, groundwater recharge from the ponds will continue to discharge 

along the shoreline westward of the natural groundwater recharge location that is provided by 

brackish/saline surface water within the SCRE. 

 

Figure 5 – SCRE Full with Prevailing Shallow Groundwater Conditions 
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The semi-perched aquifer is relatively shallow and based on the Ghyben-Herzberg 

principle, only 2 feet of fresh groundwater above MSL in the semi-perched aquifer is required to 

provide sufficient freshwater head to retard seawater intrusion based on the density difference 

between ocean water and groundwater. Even during drought conditions, the groundwater 

elevations measured in MW-8, MW-9, MW-10, and MW-11 provide protective heads at all times 

around the estuary (see Figure 1). Available data from MW-1, MW-2, and MW-3 indicate that 

the coastal area between the SCRE and McGrath Lake also has sufficient head that prevents 

landward movement of seawater. These protective water level conditions are observed by the 

study to be present even during drought conditions. 

Based on the available data (SGD, 1991), the water quality data indicate the groundwater 

in the semi-perched aquifer beneath and in the vicinity of the SCRE is generally not suitable for 

use as a potable water supply because of the natural comingling of ocean water recharge from 

within the estuary. 

Active Wells in the Vicinity of the SCRE 

The semi-perched aquifer in the Mound Basin and the northwest portion of the Oxnard 

Plain is not presently and has not historically been produced for beneficial uses. The absence of 

wells in this aquifer zone is largely a function of its poor quality water and low production 

potential. Historical well records indicate that wells have been constructed beneath the clay cap 

in deeper more productive aquifer zones with a better quality groundwater. Table 1 – Active Wells 

Proximate to the SCRE summarizes existing wells and the construction details of the well screen 

section. 

 

Table 1 – Active Wells Proximate to the SCRE 

 

MOUND BASIN WELLS 

 
WELL 
NO. 

 

STATE WELL NUMBER 
DEPTH OF 

PRODUCTION ZONE 
(FEET) 

 

BENEFICIAL USE 

1 02N23W14H01S 407 – 1,137 AGRICULTURE 

2 02N23W13E01S 523 – 1,123 AGRICULTURE 

3 02N23W13F02S 521 – 982 AGRICULTURE 

4 02N23W13G01S 360 – 860 AGRICULTURE 

5 02N23W13K03S 800 – 1,200 AGRICULTURE 

6 02N23W13K04S 800 – 1,200 AGRICULTURE 

7 02N22W18N01S 660 – 1,200 AGRICULTURE 

8 02N23W24F01S 365 – 927 AGRICULTURE 
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Table 1 – Active Wells Proximate to the SCRE (continued) 

 

OXNARD PLAIN BASIN WELLS 

WELL 
NO. 

 
STATE WELL NUMBER 

DEPTH OF 
PRODUCTION ZONE 

(FEET) 

 
BENEFICIAL USE 

9 02N22W19P01S 160 –- 300 AGRICULTURE 

10 02N23W25G02S 100 – 206 INDUSTRIAL 

11 02N23W25H01S 130 – 238 AGRICULTURE 

12 02N23W25M01S 150 – 223 AGRICULTURE 

13 02N23W25R02S 162 – 182 AGRICULTURE 

14 02N23W25Q01S 190 – 220 DOMESTIC 

15 02N23W35B01S 140 – 196 INDUSTRIAL 

 
 

The approximate location of these wells in relation to the SCRE is shown on Plate 14 – 

Active Water Well Location Map. As indicated by available data, all wells in the Mound Basin 

have perforated intervals (production zones) that begin at depths greater than 350 feet below 

ground surface. In the Oxnard Plain Basin, the production zones of active water wells are at depths 

greater than 100 feet below ground surface (see Table 1). In both basins, the well production zones 

are located below the shallow confining clay layers. The lower aquifer zones produced by 

historical wells are protected from degradation that could emanate from the SCRE in the semi- 

perched aquifer zone because of: 1) the clay aquitard layers, 2) the protective groundwater 

elevations, and 3) the offshore gradient that persists even during drought conditions. 

 

 
CONCLUSIONS 

 

The SCRE is located in the southwestern portion of the Mound Basin and is underlain by 

the semi-perched aquifer. The semi-perched aquifer consists of an unconfined layer of sand and 

gravel and extends to an elevation of approximately 40 to 50 feet below MSL. The semi-perched 

aquifer is underlain by an aquitard layer(s) (clay cap) consisting primarily of clay and sandy clay 

with lenses of sand and gravel to an elevation of approximately 300 feet below MSL which 

separates the semi-perched aquifer from the main groundwater production zones. There are no 

known wells producing from the semi-perched aquifer zone. Based on Ventura County records, 

all active wells produce from aquifer zones that are over 350 feet below ground surface. 

Shallow groundwater in the semi-perched aquifer remains at elevations that are sufficiently 

high enough to prevent landward movement of saltwater that could result from a greater   density 
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of the ocean water. Groundwater quality in the semi-perched aquifer beneath the SCRE is poor 

and non-potable as a result of natural ocean water influx into the estuary. The prevailing offshore 

groundwater gradient in the vicinity of and beneath the SCRE continues to control the 

brackish/saline water that mixes within the estuary and degrades the underlying semi-perched 

groundwater (see Figures 4 and 5). Available data indicate that the various inland sources of 

groundwater recharge to the semi-perched aquifer maintain the prevailing offshore flow conditions 

that prevent further onshore movement of the brackish groundwater, even during drought climatic 

cycles. Based on these conditions, we conclude that a MUN designation is not appropriate for the 

semi-perched aquifer beneath the Estuary or for the surface water in the Estuary. 

 

 
CLOSURE 

 

This report has been prepared for the exclusive use of City of Ventura and its agents for 

specific application to the VWRF Estuary Studies. The findings, conclusions, and 

recommendations presented herein were prepared in accordance with generally accepted 

hydrogeological engineering practices.  No other warranty, express or implied is made. 

□ 

 
 

 
Sincerely, 

HOPKINS GROUNDWATER CONSULTANTS, INC. 

 

 
Curtis J. Hopkins 

Principal Hydrogeologist 

Professional Geologist GEO 5695 

Certified Engineering Geologist EG 1800 

Certified Hydrogeologist HG 114 



 
Ventura Water 

 
February 19, 2018 (Project No. 01-009-07B1) 
   

C:\HGC\JOB FILES 2018\01-009-07B1\REPORT_FINAL\FINAL REPORT 2-19-18.DOCX 

- 14 - 

 

 

 

 

Attachments:   Plate 1 – Project Location Map 

Plate 2 – Study Area Location Map 

Plate 3 – Hydrogeological Cross-Section Location Map 

Plate 4 – Hydrogeological Cross-Section A-A’ 

Plate 5 – Hydrogeological Cross-Section B-B’ 

Plate 6 – Hydrogeological Cross-Section C-C’ 

Plate 7 – Hydrogeological Cross-Section D-D’ 

Plate 8 – Hydrogeological Cross-Section E-E’ 

Plate 9 – Hydrogeological Cross-Section F-F’ Location Map 

Plate 10 – Hydrogeological Cross-Section F-F’ 

Plate 11 – Designated Monitoring Station Location Map 

Plate 12 – Groundwater Elevation Contour Map October 1, 2015 (Berm in Place) 

Plate 13 – Groundwater Elevation Contour Map January 17, 2016 (Berm 

Breached) 

Plate 14 – Active Water Well Location Map 

Appendix A – Ventura Keys Dredge Material Impoundment Basin Data 
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and  may change at  this location  with the  passage  of time. The data presented are a simplificationof actua  conditions   encountered. 

SHEET   1   OF   2 PLATE A-1.1 LEGEND TO LOGS ON PLATE A-2 
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LOG  OF MONITORING  WELL 
 

JOB NO. : V91061A 

PROJECT : Ventura Keys Impoundment 

LOGGED BY : J.K. SlE111erlin 

DRILLED BY: Valley Well Drilling 

MONITORING  WELL NO.: MW-I 

LOCATION:  15001 S/7501 E-Harbor/Oli vas Park 

DRILLING METHOO:  Hollow Stem Auger 811
 

TIME START: 0920 5/20/91 

TIME STOP : 1115 5/20/91 

DATUM 

REFERENCE EL. 

MSL 

19 feet (approx.) 
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GEOTECHNICAL DESCRIPTION 

AND 

CLASSIFICATION 

 

 

DELTAIC DEPOSITS   Qd 
SILTY SAND (SM), dusky yellow (5YR 6/4). 

loose, dry, poorly graded, fine-  to 
medium - grained , with minor subangular to 
subrounded gravel 

 
 

5 feet: dark yellowish brown ( lOYR 4/2), moist , 
fine grained 
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Locking well 
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Concrete seal 
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SAND SP), dark yellowish brown (lOYR 4/2), 
loose,very moist, poorly graded, medium- to 
coarse-grained, with minor subrounded gravel 

15 feet: wet 

 

 

Bentonite seal 

 

2-inch Sch 40 PV 
blank well casing, 
flush threaded 
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2-inch Sch 40 PV 
0.020- inch slotted 
well screen, flush 
threaded 
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30 feet: abundant aubangular to subrounded 
gravel 

 
 

Gravel pack, 
Monterey sand #3 
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This log applies only at  the  location of this drill hole and  at  the  time of drilling. Subsurface conditions mar  differ at  other locations 
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This log applies only at the location of this drill hole and at the  time of drilling. Subsurface conditions mar  differ at other locations 
and  may change at  this location  with the  passage  of time. The data presented  are  a simplificationof actua  conditions encountered. 
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SHEET   2   OF   2 PLATE  A-1.1 LEGEND  TO  LOGS ON PLATE  A- 2 
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LOG  OF  MONITORING WELL 
 

JOB NO. : V91061A LOGGED BY : J.K. Surmerlin MONITORING  WELL  NO.:   MW-1 
PROJECT : Ventura Keys l undllent 

LOCATION:  15001 S/750 1 E·Harbor/Oli vas Park 

DRILLING METHOD: Hollow Stem Auger 8 11 

DRILLED BY: 

TIME START: 

TIME STOP : 

Valley Uell Drilling 

0920 5/20/91 

1115 5/20/91 
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DELTAIC DEPOSITS  Qd 

SAND  (SP), dark yellowish  brown (lOYR  4/2), 
loose, wet, poorly graded, medium-  to 
coarse-grained, with abundant subangular to 
subrounded gravel 

SILTY CLAY CL), dusky yellowish brown 
(lOYR 2/2), stiff, wet, plastic, with minor 
organic veining 

 

 

 

 

 
Bottom of drill hole at  a depth of 50 feet. 
Ground  water encountered at  a depth of 15 feet. 
Drill hole completed as a 2-inch PVC ground 

water monitoring well, permit  exempt. 
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2-inch Sch 40 PV 
0.020-inch slotted 
well screen, flush 
threaded 

 

 

Gravel pack, 
Monterey sand #3 

 

 

 
PVC end cap, 
flush threaded 
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E-5 This log applies only at the location of this drill hole and at the time of drilling . Subsurface conditions mar differ at  other locations 
and  may change at  this location with the  passage of time. The  data presented  are  a simplificationof actua  conditions  encountered. 
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LOG  OF MONITORING  WELL 

SGD 
 

JOB NO.  : V91 06 1A 

PROJECT : Ve nt ura   Keys  Impou ndment 

LOGGED BY: 

DRI LL ED BY : 

J. K. Sl.llTller l in 

Va l l ey   We l l  Dr i l l i ng 

MONITORING  WELL  NO.:   MW-2 

LOCAT ION:   1300°S along  Ha r bo  r / W Olivas  Pk 

DR ILLI NG METHOD:  Hollow St em Auger 811
 

TIME START: 

TIME STOP : 

1145 5/20/91 

1400 5/20/91 
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ARTIFICIAL FILL,iaf) 
20 SILTY SAND (SM, dusky yellow (5Y 6/4), 

loose, dry, poorly graded , fine- to 
medium-grained, minor rounded  gravel 

 
:; ; SAND  (SP). moderate yellowish  brown:dlOYR 

5- 5/ 4), loose, moist, poorly  graded , me   ium- to - 
coarse-grained, with minor subangular to 
subrounded gravel 

7 feet: sandstone boulders 
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: DELTAIC DEPOSITS (Q l 
10 SAND (SP). moderate ye lowish brown (lOYR 

5/4), loose, moist, poorly graded, medium- to 
coarse-grained, with abundant rounded to 
subrounded gravel and cobbles 

 
15- 

/:o 15 feet : very moist 
16 feet: refusal /" 

Bottom of drill hole at a depth of 16 feet. 
No ground  water  encountered. 
Drill  hole  backfilled  with  native material. 
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This  log applies  only  at  the  location  of  this drill hole  and  at  the  time of drilling.  Subsurface  conditions  mar  differ a.t other locations E-5 
and    may   change  at  this location  with  the  passage  of  time. The data presented  a.re  a simplificationof  actua   conditions encountered. 
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JOB NO. : V91061A 

PROJECT : Ventura Keys lmpouncment 

LOCATION: 2600 1 S of Olivas Adobe 

DRILUNG METHOO: Hollow Stem Auger 

LOGGED BY : J.K. SUllllerlin 

DRILLED BY: Valley Wel l Drilling 
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ARTIFICIAL  FILL 

ASPHALT CONC  ETE, 4 inches, 
  AGGREGATE BASE, 8 inches 

: - --  Locking well 
monument  riser 

 
SILTY SAND  (SM  , brownish  black (5YR 2  1), 

30 dense, moist, poorly graded, fine- to 
medium-grained, with abundant trash debris -- -- Concrete  sea.I 
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Bentonite  seal 

 

 
20 13  feet: organic  debris  (tree limb/trunk) 
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DELTAIC DEPOSITS  Qd 
20 SILTY  SAND  (SM), dusky yellowish brown 

(lOYR 2/2), loose, moist , poorly graded, fine 
grained 
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25 25 feet: wet 

 
SAND (SP), dusky yellowish brown lOYR 2 2), 

loose, wet, poorly graded, medium - to coarse-
grained, with abundan t subrounded gravel and 
cobbles 
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blank well ca.sing, 
flush   threaded 

 

 

 

 

 

 

 

 

 
2-inch Sch 40 PY 
0.020-inch slotted 
well screen, flush 
threaded 

 

 

 

 

 

 
Gravel pack, 
Monterey sand #3 
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 TIME START: 1435 5/20/91 DATUM MSL 

8 11 TIME STOP : 1715 5/20/91 REFERENCE EL. 33 feet (approx.) 

 



This log applies  only  at   the  location  of  this drill hole and  at   the  time of drilling. Subsurface  conditions  mar  differ  at other locations E-5 
and may change at  this location  with the  passage of t ime. The  data presented  are a simplificationof actua  conditions encountered. 
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JOB NO. : V91061A 

PROJECT : Ventura Keys lmpoundnent 

LOGGED BY : 

DRILLED BY: 

J.K. SI.miler[in 

Valley Well Drilling 

MONITORING  WELL  NO.:   MW-3 

LOCATION: 2600'S of Olivas Adobe 

DRILLING METHOD: Hollow Stem Auger 8 11
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loose, wet, poorly graded, medium- to 
coarse-grained, with abundant subrounded 
gravel and cobbles 

SILTY CLAY CL), dusky yellowish brown 
(lOYR 2/2), stiff, wet,  plastic 
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well screen, flush 
threaded 

 

 
 

Gravel pack, 
Monterey sand #3 

 
 

PVC end cap, 
flush threaded 
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Bottom of drill hole at  a depth of  55 feet. 
Ground water encountered  at  a depth of 25 feet. 
Drill hole completed as a 2-inch PVC ground 

water monitoring we ll, permit exempt. 
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and  may  change at  this location  with the  passage of time. The data presented  are a simplificationof actua  conditions  encountered. 
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JOB NO. : V91061A LOGGED BY : J.K. Si.irmerlin MONITORING  WELL  NO.:    MW-4 
PROJECT : Ventura Keys lmpoundment 

LOCATION: 600 1S of Olivas Adobe 

DRILLING METHOD:  Hollow Stem Auger 8 11
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TIME START: 

TIME STOP : 

Valley ell Drilling 
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0930 5/21/91 
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DELTAIC DEPOSITS   Qd 
SILTY SAND (SM), pale yellowish brown 

(IOYR 6/2), loose, dry, poorly graded, fine 
to medium-grained 

 

 

5 feet: moist 

 
7 feet: grayish brown (5YR 3/2), very  moist 
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Traffic rated vault 
waterproof, lockin 
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mounted, 

 

 

Concrete seal 

 

 

 

 
 

Bentonite seal 
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SAND (SP), dark yellowish  brown    lOYR 4  2   , 
loose, wet, poorly graded, fine- to 
coarse-grained, with minor subrounded gravel 
and cobbles 

 

 

 

 

 

 

 

 
22 feet: coarse- to medium-grained, with 

abundant subrounded gravel and cobbles 

 

 

 

 

 

 

CLAY (CL), olive gray (SY 3/2 , stiff, moist, 
plastic, with organic veining 

 

 

 

 

 

Bottom of drill hole at  a depth of 35 feet.  
Ground  water encountered at  a depth of 12  feet. 
Drill hole completed as a 2-inch PVC ground 

water monitoring  well, permit exempt. 

2-inch Sch 40 PY 
blank well casing, 
flush threaded 

 

 

 

 

 

 

 

 

 
2-inch Sch 40 PY 
0.020-inch slotted 
well screen, flush 
threaded 

 

 

 

 

 

 
Gravel pack, 
Monterey sand #3 

 
 

PVC end cap, 
flush threaded 

 

 

This log applies only at  the location of this drill hole and  at  the  time of drilling. Subsurface conditions mar  differ at   other locations E-5 
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This log applies only at the location of this drill hole and at the time of drilling. Subsurface conditions mar differ at  othe r locations 
and may change at  this location  with  the  passage  of time. The data presented are a simplificationof actua   conditions  encountered. 
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LOG OF MONITORING WELL 

SGD 
 

JOB NO. : V91061A 

PROJECT : Ventura Keys lmpounanent 

LOGGED BY : 

DRILLED BY: 

J•  K. S\.fflner lin 

Vall ey Well Drilling 

MONITORING  WELL  NO.:   MW-5 

LOCATION:  12001 W Olivas Adobe/Olivas Pk 

DRIL LING METHOD: Hollow Stem Auger 811
 

TIME START: 

TIME STOP : 

1010 5/21/91 

1100 5/21/91 

DATUM 

REFERENCE EL. 

MSL 

20 feet (a pprox.) 

 

 
. C!l 

z 
o
H
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GEOTECHNICAL  DESCRIPTION 
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H
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DELTAIC DEPOSITS  Qd 
SILTY SAND (SM), ark yellowish brown 

(lOYR 4/ 2), loose, moist, poorly graded, fine 
grained, with abundant subrounded gravel 
and cobbles 

 
5 

 
 
 

Traffic rated vault 
waterproof, lockin 
harness, flush 
mounted, 
with PVC slip cap 

 
 

Concrete seal 

 
 

 

 
10 10 

 

 

 

 
15 

 

 

 

 
0 20 

 

 

 

 
25 

SAND (SP), dark yellowish brown (lOYR 4/2 , 
loose,  wet,  well graded,  fine- to 
coarse-grained, with abundant subrounded 
gravel and cobbles 

 

 

 

 

 

 
16 feet: poorly graded, medium- to 

coarse-grained 

 

 

 
CLAY  (CL), dusky yellowish  brown (lOYR 

2/2), stiff, moist, plastic, with organic  veining 

 

 

 

 
Bottom of drill hole at a depth of 25 feet . 
Ground  water encountered at  a depth of 8  feet. 
Drill hole completed as a 2- inch PVC ground 

water monitoring well, permit exempt. 

 

 
 

Bentonite seal 

 

2-inch Sch 40 PV 
blank well casing, 
flush threaded 

 

 

 

2-inch Sch 40 PV 
0.020-inch slotted 
well screen, flush 
threaded 

Gravel pack, 
native material 

 

 

 
PVC end cap, 
flush threaded 



is log applies only at the locat ion of this drill hole and at the time of drilling. Subsurface conditions mar differ at  other locations 
and  may change at  this location with  the  passage of time. The data  presented  are a simplificationof actua   conditions  encountered. 
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LOG OF MONITORING WELL 
 

JOB NO. : V91061A 

PROJECT : Ventura Keys Impoundnent 

LOGGED BY : 

DRILLED BY: 

J. K. St.mnerl in 

Valley Well Drilling 
MONITORING  WELL  NO.:   MW-6 

LOCATION: 1800 1S Harbor from W Olivas Park 
DRILLING METHOD: Hollo.i Stem Auger 8 11 

TIME START: 

TIME STOP : 

1145 5/21/91 

1330 5/21/91 

DATUM 

REFERENCE EL. 

MSL 

20 feet (approx.) 
 

z 0 
. 

0 

..... w  w 
<I  ..... :r:   ..J  ..J 

w w a. I:    I: 
..J u. w <I  <I 
w '"' Cl (f)     (f) 
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10 10 

 

 

 

 
15 

 

 

 

 
0 20 

 

 

 

 
 

25 

 

 

 

 
-10 30 

 
 
 
 
 

35 

 

 
GEOTECHNICAL DESCRIPTION 

AND 

CLASSIFICATION 

 

 

ARTIFICIAL FILL 
SAND (SP), dusky yellow (5Y 6/4), loose, dry, 

poorly graded, fine- to medium-grained, with 
minor subrounded gravel 

 
4 feet: moist 

 

 

 

8 feet: sandstone boulders 

 

 

 

12 feet: moist 

 

 

DELTAJC DEPOSITS   Qd 
SILTY SAND (SM), grayish black (N2), loose, 

moist, poorly graded, fine-  to 
medium-grained, with minor subrounded 
gravel 

19 feet: very moist, well graded, fine- to 
coars e-grained , with minor subrounded gravel 
and  cobbles up to 1-inch diameter 

 

 

 

 

SAND (SP), grayish black (N2), loose, wet, 
poorly graded, medium- to coarse-grained, 
with abundant subrounded gravel and cobbles 
up to 1-inch diameter 

 

 

 

 

 

 

 

 
35 feet: very coarse grained 

37 feet: minor shell fragments 
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MONITORING 

WELL 

SCHEMATIC 

 

 
Locking well 
monument riser 

 
 

Concrete seal 

 

 

 

 

 

 

 
Bentonite aeal 

 

2-inch Sch 40 PY 
blank well casing, 
flush threaded 

 

 

 

 

 

 

 

 

 
2-inch Sch 40 PY 
0.020-inch slotted 
well screen, flush 
threaded 

 

 

 

 

 

 
Gravel pack, 
Monterey aand #3 

 

 

 

 

 
PVC end cap, 
flush threaded 

Caved material 



This log applies only at the location of this drill hole and at the time of drilling. Subsurface conditions mar differ  at  other locations 
and may change at  this location with the  passage of  time . The data presented  are a simplificationof actua  conditions   encountered. 
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JOB NO. : V9106 1A 

PROJECT : Ventura Keys Irnpoundment 

LOGGED BY : 

DRILLED BY: 

J.K. Surmerlin 

Valley Well Dri lli ng 

MONITORING  WELL  NO.:   MW-6 

LOCATION: 180 0' 5 Harbor from W Olivas Park 

DRILLING METHOD:  Hollow Stem Auger 811
 

TIME START: 

TIME STOP : 

1145 5/21/91 

1330 5/21/9 1 

DATUM 

REFERENCE EL. 

MSL 

20 feet (approx.) 
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AND 

CLASSIFICATION 
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MONITORING 

WELL 

SCHEMATIC 

v 

   
:,  ::::::  

 DELTAIC DEPOSITS _(Qd) 
SAND  (SP), grayish  black  (NZ), loose,  wet, 

poorly  graded,  medium-  to  coarse-grained, 
with abundant  subrounded gravel  and  cobble/s 
up  to 1 - inch diameter 

42 feet: sandstone  boulders  , refusal 

Bottom of drill hole  at  a depth  of  42 feet.  
Ground  water  encountered  at  a depth  of  25 feet. 
Drill hole completed  as a 2-inch PVC ground 

water monitoring well, permit  exempt. 

  :a:   
:a:'. 

:a:·   
:a:. Caved   material 

:a: 

  

 



This log applies only at the location of this drill hole and at  the time of drilling. Subsurface conditions may differ at  other locations  
and maychange at  this location  with  the  passage of  time. The  data presented are a  aimplificationof actual conditions encountered. 
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LOG  OF WATER WELL 
 

JOB NO. : V91061A 

PROJECT : Ventura Keys Impouncvnent 

LOCATION: W side most E pond of Lake Lucy 

DRILLING METHOD: Hollow Stem Auger 6 11 

LOGGED BY : J.P. Schaaf 

DRILLED BY: Valley Well Drilling 

TIME START: 1420 5/21/91 

TIME STOP : 1535 5/21/91 

WELL NO.: MW- 7 
 
DATUM MSL 

REFERENCE EL. 19 feet (a pprox.) 

 

 
 

GEOTECHNICAL  DESCRIPTION 

z 0 AND WELL 
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CLASSIFICATION SCHEMATIC 
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DELTAIC DEPOSITS   Qd 

SAND (SP), dark yellowish brown (lOYR 4/2), loose, dry, 
poorly graded, fine-  to  medium-grained 

 

 
4 feet: moist 

 

 

 
Locking well 
monument  riser 

 
 

Concrete seal 

 
 

 
10 

10 

 

 

 

 
15 

 

 

 
0 

20 

 

 

 

 
25 

 

 

 
· 10 

30 

SILTY SAND (SM , dusky yellowish brown lOYR 2 2), loose, 
very  moist,  poor  y graded,  fine grained 

9 feet: wet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLAY (CL), dark greenish gray (5GY 4 1), stiff, wet, plastic, 
minor organic material (small  roots) 

 

 

 

 

 

 

Bottom of drill hole at a depth of 30 feet.  
Ground water encountered  at  a depth of 9 feet. 
Drill hole was completed as a 2-inch diameter PVC ground water 

monitoring well permit exempt. 

 

 

 

 
Bentonite seal 

 

2- inch Sch 40 PY 
blank well casing, 
flush  threaded 

 

 

 

 

 

 

 

 

 
2-inch Sch 40 PY 
0.020- inch slotted 
well screen, flush 
threaded 

 

Gravel pack, 
Monterey sand #3 

 

 

 
PVC end cap, 
flush threaded 



 

 

LEGEND  TO  LOGS SGD 
 
 

SAMPLER TYPES: 

I Thin-walled Tube or Ring 

Standard  Penetration 

rn Shelby Tube Disturbed   Bulk 

D Unsuccessful Atte pt    

BLOW COUNT: 
 

The number of hammer blows required to drive the sampler the last 12 inches, unless otherwise noted. To avoid 

damage to  sampling tools, driving is limited to 50 blows during or after initial seating of   sampler. 

 
 

Symbol 

 

Hammer Weight 

(pounds) 

 

Drop Height 

(inches) 

 

Hammer Type 
 

Notes 

7 140 30 Safety 
 

(3)     

[9]     

<4> 
    

  

 

RELATIVE DENSITY FOR SOILS: CONSISTENCY  FOR SOILS: 
 

 

* Number of blows of 140 pound hammer falling 30 inches to drive a 2-inch 0.0. (1-3/8 inch 1.0.) split spoon sampler (ASTM 01586). 

**  Unconfined compressive  strength, in tons per square foot, as determined by laboratory testing or approximated by  the standard 

penetration test (ASTM D1586,), pocket penetrometer, torvane, or visual observation. 
 

GROUND WATER LEVEL: GROUND WATER SEEPAGE: 

 
 

ADDITIONAL TESTS: All tests pertorrned are summarized in Table B-1, Appendix B. 

 
AC Asphalt Core GS Grain-size Distribution SE Sand Equivalent 

AL Atterberg Limits NG Nuclear Guage SG Specific Graveity 

AS Agricultural Suitability PA Paleontologic  Analysis TD Triaxial Compression, drained 

CONS Consolidation pH Hydrogen Ion Concentration TDy Triaxial Compression, dynamic 

CBR California Bearing Ratio PIO Photoionization Detector TU Triaxial Compression, undrained 

COMP Compaction PERM Permeability UC Unconfined Compression 

CHEM Chemical Analysis PM Pressuremeter WP Water Pressure 

OS Direct Shear R A-value 524.2 BTEX, EDC, EDB, TPH (water) 

El Expansion Index (RC) Relative  Compaction 7421 Total Lead 

FID Flame Ionization Detector SC Sand Cone 8260m BTEX, EDC, EDB, TPH (soil) 
 

PLATE A-2 

 

Sands, Gravels, and 

Non-Plastic Silts 

 

SPT Blow Count* 

(Blow/Foot) 

VERY LOOSE UNDER 4 

LOOSE 5  -  10 

MEDIUM DENSE 11  -  30 

DENSE 31  -  50 

VERY DENSE OVER 50 

  

 

 

Clays and 

Plastic Silts 

 

Unconfined Compressive 

Strength** (TSF) 

 

SPT Blow Count* 

(Blows/Foot) 

VERY SOFT UNDER  0.25 UNDER 2 

SOFT 0.25  • 0.50 2 •  4 

MEDIUM STIFF 0.50  - 1.00 5 -  8 

STIFF 1.00  - 2.00 9 • 15 

VERY STIFF 2.00 4.00 16 - 30 

HARD OVER  4.00 OVER 30 

 



 

 

UNIFIED SOIL CLASSIFICATION SYSTEM:   Selection  of  soil  classification based  on  ASTM D2487,  Standard  Test Method  of 

Classification of Soils for Engineering Purposes. 

 

COARSE PARTICLE SIZE: 
 

SAND FINE 0.0029 inch to 0.017 inch 

MEDIUM 0.017  inch to 0.079 inch 

COARSE 0.079 inch to 0.19 inch 

GRAVEL FINE 0.19   inch to 0.75  inch 

COARSE 0.75  inch to 3.00 inches 

COBBLE 3.00   inches to 12.00 inches 

BOULDER Greater than 12 inches 

Rev: 07 /0 5 /9 1 

DATUM: 

 

ABM Assumed Bench Mark 

MLLW Mean Lower Low Water 

MSL Mean Sea Level 

Other  

 
COLOR DESCRIPTION GUIDE: 

Based on Munsell Color  System 

 

MAJOR DIVISION 

GROUP 

SYMBOL 

 
 
 

ClEAN GRAVEL 
Over 50 percent of 

coarse fraction 

larger than 

No. 4 sieve size 

 

ClEANGRAVEL 
Utile or No Fines 

GW 

GP 

 

GRAVB.S WITH ANES 
Over 12 percent 

GM 

GC 

 
 
 

SANDS 
Over 50 percent of 

coarse fraction 

smaller than 

No. 4 sieve size 

 

ClEAN SANDS 
Uttle or No Fines 

SW 

SP 

 

SANDS WITH ANES 

Over 12 percent 

SM 

SC 

 
 
 

SILTS AND CLAYS 
Uquid limit less than 50 percent 

ML 

CL 

OL 

SILTS AND CLAYS 
Uquid limit 50 percent or more 

HIGHLY ORGANIC SOILS 

MH 

CH 

OH 

 
 

PT 

DESCRIPTION 

GRAPHIC 

LOG 

Well graded gravel and well graded 

gravel with sand 
 

Poorly graded gravel and poorly graded 

gravel with sand 

Silty gravel and silty gravel with sand 

 
 

Clayey gravel and clayey gravel with sand 

Silty sand and silty sand with gravel 

 
 

Clayey sand and clayey sand with gravel 

 
 

Inorganic silt, sandy silt, clayey silt, or 

gravelly silt 

Inorganic lean clay, sandy clay, silty clay, 

or gravelly clay 

Organic silt, clay, sandy silt, sandy clay, 

gravelly clay, or gravelly silt 

Inorganic, elastic silt, sandy silt, clayey 

silt, or gravelly silt 

Inorganic fat clay, sandy clay, silty clay, 

or gravelly clay 

Organic clay, silt, sandy- or silty-clay, 

clayey- or sandy-silt, gravelly silts or clays 

Peat or other highly organic soil 
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Phase 3 Estuary Special Studies Report 
(February 2018) 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 

 

Ventura Water Reclamation Facility CA0053651 

 

Phase 3 Estuary Special Studies Report (February 2018) 

The Phase 3 Estuary Special Studies Report (Report) is not included with the ROWD due to the 

large file size. The Report files can be accessed by clicking on the following links to the City of 

Ventura’s website:1
 

Report: 

https://www.cityofventura.ca.gov/DocumentCenter/View/11721/2018-Final-Phase-III-Studies- 

Report 

Report Appendices: 

https://www.cityofventura.ca.gov/DocumentCenter/View/11720/-2018-Final-Phase-III-Studies- 

Appendices 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Accessed on June 5, 2018. 

http://www.cityofventura.ca.gov/DocumentCenter/View/11721/2018-Final-Phase-III-Studies-
http://www.cityofventura.ca.gov/DocumentCenter/View/11721/2018-Final-Phase-III-Studies-
http://www.cityofventura.ca.gov/DocumentCenter/View/11721/2018-Final-Phase-III-Studies-
http://www.cityofventura.ca.gov/DocumentCenter/View/11720/-2018-Final-Phase-III-Studies-
http://www.cityofventura.ca.gov/DocumentCenter/View/11720/-2018-Final-Phase-III-Studies-
http://www.cityofventura.ca.gov/DocumentCenter/View/11720/-2018-Final-Phase-III-Studies-
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Attachment G  

Comments and Responses-to-Comments 
Matrix on Phase 3 Estuary Special Studies 
Draft Reports 
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UNITED STATES DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES  SERVICE 
West Coast Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach, California 90802-4213 

 
December 5, 2017 

 

 

 

 

Gina Dorrington 

Wastewater Utility Manager 

Ventura Water 

501 Poli Street, Rm 120 

Ventura, California 93002-0099 

Dear Ms. Dorrington: 

Thank you for your November 1, 2017, letter infonning NOAA's National Marine Fisheries Service 

(NMFS) of the City of Ventura's (City) Notice of Preparation (NOP) for an Environmental Impact 

Report (EIR) on the proposed Ventura Water Supply Projects. The City desires to expand their water 

supply through diversion infrastructure that would divert tertiary-treated discharge away from the 

Santa Clara River Estuary (Estuary) to water-reclamation uses (project). The project is of interest to 

NMFS because the project area is within range of the Southern California Coast Distinct Population 

Segment of steelhead (Oncorhynchus mykiss) listed as endangered under the Endangered Species 

Act.  Designated critical habitat for this species also occurs within the project area. 

 
We offer the following comments in response to the City's solicitation for views on the scope and 

content of environmental infonnation to be included in the EIR.  Also, on November 8, 2017, the 

City met with NMFS and U.S. Fish and Wildlife Service to discuss the analysis approach and 

conclusions of the Draft Phase 3 Estuary Studies Report (Draft Study). In this regard, we will (1) 

provide general suggestions on the infonnation that should be included in the EIR, (2) highlight 

specific items to consider when describing effects of the project on endangered steelhead and critical 

habitat, and (3) memorialize and supplement key messages NMFS conveyed during the meeting.  
 

The following are NMFS' suggestions for the scope and content of the ElR: 

 
• The EIR should provide sufficient detail to allow NMFS to assess the potential effects1 

1.1 
(offsite, direct, indirect, temporary, and pennanent) of each alternative on steelhead and their 

critical habitat arising from construction (e.g., dewatering, creation of treatment wetlands), 

discharge operation (e.g., altering discharge percentage, water depth, water quality), and 

maintenance (e.g., repairs, daily, monthly discharge schedule}. Also, the City should include 

1.2 
the manner in which the preferred alternative would be implemented (e.g., construction 
schedule, operation schedule, equipment types, etc.). 

 
• Through the EIR process, alternatives that balance increasing local water supply with 

1.3 
measurable and meaningful benefits to endangered steelhead survival and recovery should 

receive the highest priority for consideration.  In this manner, the EIR should contain at least  
 

1 Include the anticipated amount, frequency, duration and magnitude of effects. 



 

 

 

 
   

 

 
   

 

one project alternative that balances the intended increase in local water supply with efforts 

to avoid or minimize adverse effects to endangered steelhead and its critical habitat.  

Specifically, we recommend the City choose an alternative that provides for steelhead rearing 

habitat and unimpeded steelhead migration throughout the project area (i.e., adult/smolts 

entry from/to the ocean). 

 
1.4 

•  For each alternative, the EIR should describe physical and biological features2 (PBF) of 

designated critical habitat that will be disturbed or removed either temporarily, seasonally, or 

pennanently. 

 
1.5 

• The EIR should include a list of measures for avoiding and minimizing potential negative 
effects of each alternative on endangered steelhead and critical habitat for this species. For 

effects that are unavoidable to either the species or its habitat, the EIR should specify the 

degree and extent of the effects, and describe how conservation measures would reduce the 

effects. 

 

• The EIR should describe any compensatory mitigation measures that will be employed for 
1.6 

each of the alternatives along with proposed mitigation 3 for impacts to steelhead and 

designated critical habitat. 

 
• For each project alternative, discuss potential benefits that will promote the survival and 

1.7 
recovery of endangered steelhead and avoid adverse effects to PBFs of critical habitat for this 

species (e.g., water quality parameters such as dissolved oxygen, temperature, and nitrogen 

levels/nutrient loading). 

 
• Within the Cumulative Impacts section of the EIR, the City should consider and discuss any 

1.8 
other past, present, and probable future City and non-City projects causing related impacts to 

endangered steelhead and designated critical habitat within the Estuary (e.g., upstream water 

operations that may affect magnitude and frequency of flows into the Estuary, State Parks 

campground, discharge of dredged material in the surf zone that may affect the frequency and 

duration of lagoon-benn  fonnation). 

 
• When the City initiates the pennit application process for this project, the Federal action of 

1.9 
issuing a Federal permit may trigger U.S. Endangered Species Act (ESA) Section 7 

consultation with NMFS. Section 7 of the ESA requires Federal agencies to insure that any 

action they authorize, fund, or carry out is not likely to jeopardize the continued existence of 

any endangered species or threatened species or result in the destruction or adverse 

modification of critical habitat designated for the species (Section 7(a)(2)).  Therefore, the 

 

i The designation of critical habitat for endangered stee\head uses the term primary constituent element (PCE) or 

essential features. The new critical habitat regulations (81 FR 7414) replace this term with physical or biological 

features (PBFs).  The shift in terminology does not change the approach used in conducting a "destruction or 

adverse modification" analysis, which is the same regardless of whether the original designation identified primary 

constituent elements, physical or biological features, or essential features.  NMFS uses the term PBF to mean PCE 

or essential feature, as appropriate for the specific critical  habitat. 
3  Specify the number of acres of steelhead habitat impacted, the mitigation ratio, and the location. 

2 



 

 

 

EIR should describe the relationship of the project to Section 7 of the ESA as well as disclose 
whether Section 7 consultation with NMFS is required prior to implementation ofproject 
activities (i.e., construction, operation, and  maintenance). 

 
Because the City included the Draft Study with the NOP, we provide the following additional, 
specific comments on the project. These comments are related to the general comments above and 
should be addressed in the EIR. 

• As highlighted in the Draft Study, to assume that the precipitation history between 1873 and 
1.10 

2016 will repeat into future years does not meaningfully approximate the long-term quantity 
and quality of available steelhead habitat in the Estuary (e.g., water-surface elevation, 
hydrologic connectivity between the ocean/estuary/lower mainstem river) as a result ofthe 
project. Thus, we recommend the City incorporate spatially down-scaled 
precipitation/streamflow models into the project and describe how these models will be used 
to adaptively manage implementation ofthe project given future storm events and duration of 
hydrologic connectivity between the mainstem and the Estuary. Include a climate analysis 
that accounts for projections of drier and wanner days (Katz et al. 20124) and the associated 
effects on the magnitude and frequency of storm events in southern California. 

• Given the strong relationship between steelhead behavior, ecology, and ontogeny, and  the 
1.11 

pattern and magnitude ofriver discharge (Shapovalov and Taft 19545, Richter et al. 19966, 
Richter et al. 19977

, Lytle and Poff 20048
), understanding the possible effects ofthe project 

on the Estuary is necessary to inform the potential effects on endangered steelhead. The 
Draft Study should clarify if any ofthe discharge scenarios alter the annual hydrograph or if a 
discharge scenario eliminates or alters the interannual variability ofthe hydrograph 
components (see Trush et al. 20009

). Clearly describe the expected changes to surface 

1.12 
hydrology (e.g., frequency and timing of"natural" breaches) and estuarine processes (e.g., 
circulation, habitat types, vegetation types, berm dynamics, depth profiles, nutrient loading) 
as a result ofthe project. Specifically, the draft EIR should describe the degree and extent to 
which the project is likely to affect steelhead rearing and migratory behavior. 

 
 
 

4 Katz, J., P. B. Moyle, R. M. Quinones, J. Israel, and S. Purdy. 2012. Impending extinction of salmon, steelhead, 
and trout (Salmonidae) in California. Environmental Biology ofFishes 96(10-11): 1169-1186. 

s Shapovalov, L., and A. C. Taft. 1954. The life histories ofthe steelhead rainbow trout (Salmogairdneri gairdneri) 
and silver salmon (Oncorhynchus kisutch) with special reference to Waddell Creek, California, and 
recommendations regarding their management. State of California, Department ofFish and Game, Fish Bulletin 
98. 

6 Richter, B. D., J. V. Baumgartner, J. Powell, D. P. Braun. 1996. A Method for Assessing Hydrologic Alteration 
within Ecosystems. Conservation Biology 10(4):  1163-1174. 

1 Richter, B. D., J. V. Baumgartner, R. Wigington, and D. P. Braun. 1997. How much water does a river need? 
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Because the City hosted a resources agencies meeting on the Draft Study, we provide the following 

feedback based on the discussion during the meeting. This feedback is related to the general 

comments on the Draft Study above and should be addressed in the EIR. 
 

• Using the best, available science, modeling, and gage data, the water-balance model should 
1.13 

accurately describe the magnitude and duration of incoming freshwater surface flow to the 

Estuary under various hydrological conditions (e.g., very wet, wet, normal, below normal, 

dry, extremely dry) for the following scenarios: (1) pre-1940, (2) post- I 960, and (3) with and 

without major upstream water operations/diversions.  We anticipate this analysis will assist 

1.14 
the City in making predictions on water-quality status under different discharge scenarios. 
Water-quality predictions based on the best, available science can then inform the EIR 

analysis on the degree and extent of effects to steelhead rearing habitat. Additionally to 

inform future water-quality status of the Estuary throughout the duration of the prosed 
1.15 

project, the EIR should predict, evaluate, and explain any assumptions made for future 

incoming freshwater surface flows including the extent and duration of habitat connectivity 

between the mainstem and the Estuary. 

 
• The Draft Study suggests a reduction in tertiary-treated discharge will lead to improved water 

1.16 
quality albeit there will be a loss of steelhead habitat based on anticipated water depths under 

different discharge scenarios. In the same manner, the Draft Study generally concludes 

continued discharge will lower water quality but maintain the maximum amount of steelhead 

habitat.  These conclusions are based on extremely high uncertainty with respect to how 

water quality will actually change given all other nutrient inputs into the Estuary beyond the 

City's tertiary-treated discharge. The EIR should clarify the available data that informed the 

Draft Study do not provide a measure of likelihood or assurance that Estuary water quality 

would in fact improve. 

 
1.17 

•  Although steelhead are not obligated to rear in the lagoon as the Draft Study describes, this 

description of rearing steelhead assumes steelhead have access to adjacent habitat in the 

lower and upper mainstem. The species only has the ability to move and rear in adjacent 

areas upstream of the lagoon when the requisite hydrologic connectivity is present. 

Assumptions like these should be avoided because the lower mainstem can become 

disconnected from the lagoon during summer which limits steelhead movement between the 

lagoon and mainstem. During dry years or extended drought conditions, it is reasonable to 

conclude that the lagoon is the only available habitat in this area for the species to rear. 

 
1.18 

•  The EIR should address how the City will respond when actual (future) habitat conditions do 

not align with expected conditions as characterized by the Draft Study. Specifically, the draft 

EIR should describe a discharge-response plan or an adaptive-management plan to remediate 

deviations from predicted or anticipated habitat quality or quantity conditions. 

 
1.19 

•  The definition of"suitable" with respect to suitable steelhead habitat is merely based  on a 

minimum-depth criterion when in reality suitable steelhead habitat is based on various factors 

such as dissolved oxygen, temperature, and habitat complexity (cover such as overhanging 

vegetation), thus the amount of suitable steelhead habitat may be overestimated or 
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underestimated due to high uncertainty in the water-quality predictions described in the Draft 

Study. The draft EIR should describe how the City will address the level of uncertainty for 

predicted water-quality outcomes under the Preferred Alternative including ways to minimize 

uncertainty where possible. 
 

• The draft EIR should clearly describe how altering the volume of tertiary-treated discharge 
1.20 

into the Estuary influences the likelihood of avoiding or minimizing unauthorized breaches. 

This analysis, in part, will assist the City in evaluating which discharge scenario will 

minimize the risk of stranding juvenile steelhead. 

 
We appreciate the opportunity to provide comments to the City that will support preparation of the 

EIR, and we look forward to a review of the draft EIR when it becomes available. Please contact 

Brittany Struck at (562) 432-3905 or via email at Brittany.Struck@noaa.gov if you have a question 

concerning this letter.  

tl1.r
 

Anthony P. Spina 

Chief, Southern California Branch 

California Coastal Area Office 

 

cc: Chris Dellith, USFWS 

Mary Larson, CDFW 

Aaron Allen, USACE 

Administrative  File:   I 51422SWR2011 PR00520 

mailto:Brittany.Struck@noaa.gov
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City of Ventura Special Studies – Phase 3: 

Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, 

Ventura County, California 

 

November 2017 Draft 

 

Comments Prepared and Submitted by: 

 

Chris Hammersmark, cbec, inc. hydrologist and engineer 

Mike Podlech, aquatic ecologist 

Michael Josselyn, WRA, Inc. estuarine ecologist 

Dan Chase, WRA, Inc. fisheries ecologist 

 

A Technical Review Team Assembled by: 

Wishtoyo Foundation, Ventura Coastkeeper, and Heal the Bay 

December 8, 2017 
 
 

The purpose of this analysis is to provide technical review of the November 2017 Draft of the City of 

Ventura Special Studies – Phase 3: Assessment of the Physical and Biological Conditions of the Santa 

Clara River Estuary, Ventura County, California (Phase 3 Report). The Phase 3 Report addressed three 

primary areas related to tertiary treated municipal water discharge effects on the ecological functions of the 

Santa Clara River Estuary (SCRE) from the Ventura Water Reclamation Facility (VWRF). The Phase 3 

Report follows the Consent Decree and Stipulated Dismissal [Consent Decree; case number CV 10-02072- 

GHK(PJWX)] between the City of San Buenaventura (City), Wishtoyo Foundation (Wishtoyo), Wishtoyo’s 

Ventura Coastkeeper program (VCK), and Heal the Bay (HtB), which requires a determination, through 

scientific analysis, of the Maximum Ecologically Protective Diversion Volume (MEPDV). The technical 

review is based on the best available science, with conclusions and recommendations supported by analysis 

as to how much, if any, discharge is needed and how much discharge should be eliminated, to protect and 

sustain the Estuary’s native and endangered species. The analysis of the Phase 3 Report is intended to: 

 

• Analyze alternative VWRF discharge scenarios to determine whether any discharge, and if so how 

much, is needed to sustain the SCRE’s native species and related beneficial uses; 

• Translate these conclusions into the National Pollutant Discharge Elimination System (NPDES) 

Permit “average annual volume or flow rate for tertiary treated effluent”; 

• Recommend a MEPDV that is intended to provides the maximum average annual volume or flow 

of VWRF effluent that can be discharged to the SCRE, if any, while maintaining protection of the 

ecological functions of the SCRE and its subwatershed, particularly the SCRE’s support of native 

species with emphasis on species listed for protection under the state and federal Endangered 

Species Acts. 

 

The MEPDV value should be ecologically protective of native species, particularly those that occur within 

the SCRE and surrounding watershed, and are listed for protection as endangered, threatened, or candidate 

species. Within the SCRE, two federally endangered species of fish, tidewater goby (Eucyclogobius 

newberryi) and southern California steelhead (Oncorhynchus mykiss), and two federally listed avian 
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species, California least tern (Sterna antillarum browni) and western snowy plover (Charadrius 

alexandrinus nivosus), are known to occur. For the purposes of the Phase 3 Report, these four species were 

used as focal species to evaluate the broader ecosystem linkages the management decisions would have on 

species and their habitat. 

 

The Wishtoyo/VCK/HtB Technical Review Team (TRT) has provided third party scientific review and 

comments during the preparation of the Phase 3 Report. Participation from the TRT included several rounds 

of review, conference calls, and an informational workshop with the City and its consultant team and report 

preparers from Stillwater Sciences.  The TRT involvement included the following: 

 

• Review of “Assumptions” and “Habitat Suitability Criteria” sections provided in the May 2017 

draft of the Phase 3 Report. TRT written comments were submitted and a conference call was held, 

to discuss TRT comments with Stillwater Sciences/City on June 30, 2017. 

• Review of the August 2017 draft of the Analytic Hierarchy Process framework and provide 

comments on the framework on August 30, 2017. 

• Participation in an informational workshop on August 31, 2017 hosted by Stillwater Sciences on 

the Analytic Hierarchy Process framework, preliminary metrics, and scoring. 

• Review of Chapters 1-4 of the August 2017 draft of the Phase 3 Report. Comments provided to 

Stillwater Sciences/City on September 15, 2017. 

• Review of Chapters 5 and 6 of the September 2017 draft of the Phase 3 Report. Written comments 

submitted to Stillwater Sciences/City on October 10, 2017. Conference call with TRT, Stillwater 

Sciences/City, and Wishtoyo/VCK/HtB to discuss TRT comments for Chapters 5 and 6 conducted 

October 12, 2017. 

• Participation in the Phase 3 Report meeting with Stillwater Sciences/City, Wishtoyo/VCK/HtB, 

state and federal resource agencies, TRT, and the independent Scientific Review Panel on 

November 8, 2017. 

 

While TRT participation and review was afforded for the Phase 3 Report, and Stillwater Sciences worked 

in a good faith effort to incorporate TRT comments, persistent concerns remained and were conveyed by 

the TRT for the Phase 3 Report. Copies of the June 30 and October 10, 2017 submitted written comments 

are appended to this document, and are incorporated herein by reference. Several of the persistent concerns 

revolved around issues identified with assumptions made in the collection, interpretation, and projection of 

data for the SCRE, and represents a fundamental limitation in the ability to use current data to project future 

conditions in an estuarine system subject to significant physical, biological, and anthropogenic forces. The 

following sections of this document are intended to discuss key uncertainties and limitations identified in 

the Phase 3 Report along with areas of outstanding ecological concern. Due to the requirement to identify 

an MEPDV, or range of discharge, a recommended MEPDV is discussed along with recommendations for 

areas of ongoing analysis. 

 
 

UNCERTAINTIES 
 

Water Quality Data 
 

During the development of the report, the TRT expressed a number of concerns regarding the analytical 

2.1 approaches and assumptions applied to the Phase 3 Report. In response, the City and Stillwater Sciences 

addressed some of these concerns (e.g., improvements to the water balance model), performed additional 

analyses (e.g., weighting of beneficial uses) to address other concerns, expanded discussions of 

uncertainties, and, in some instances, simply acknowledged and disclosed our concerns but retained the 

underlying assumption.  The TRT appreciates the City’s efforts in addressing our concerns and notes that 
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Section 5.6.3. of the report provides a relatively thorough discussion and acknowledgement of a number of 

the uncertainties and limitations underlying the analysis. Our concerns, as well as the City’s responses, are 

documented in a number of communications and are not fully repeated here. However, we want to draw 

attention to some of the remaining weaknesses in assumptions as well as potential problems in data 

interpretation. 
 

For example, one of the underlying assumptions important to much of the water balance and mixing models 

2.2 is that of a well-mixed, unstratified closed-mouth equilibrium state. The analysis relies primarily on the 
water quality monitoring profiles collected during the 2015-2016 study period.  We acknowledge that   in 

situ water quality profiles presented in Appendix D of the report generally suggest well-mixed, unstratified 

conditions in the SCRE when closed; however, very little detailed analysis of the continuous sonde data is 

presented. A closer look at these data suggest that the “well-mixed” assumption may not be valid during 

significant periods of time. For example, water temperature data for the South sonde location (unfortunately 

the only site for which continuous data are available at different depths) suggest ecologically significant 

differences in surface and bottom temperatures. The graph below shows South sonde surface (red) and 

South sonde bottom (blue) temperatures from June 1, 2015 through October 31, 2015, a period of time 

when the mouth of the SCRE was consistently closed. The graph clearly shows a relatively consistent 2 to 

4 degree Celsius (°C) difference between the surface and bottom sensors.   The surface temperatures   are 

2.3 generally within a range that would be considered stressful to steelhead, while the bottom temperatures are 
well within a suitable range. 
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The apparent presence of a persistent and ecologically important thermocline under extended closed-mouth 

conditions not only leads to a question of the overall validity of the “well-mixed” assumption, but also 

raises concerns about seemingly significant inconsistencies between in situ water temperatures profiles 

collected at the South sonde and continuous sonde data.  For example, the August 12, 2015 (Figure D-19) 

2.4 and August 27, 2015 (Figure D-20) profiles for the South sonde do appear to support the assumption of 

vertically mixed water temperatures, yet sonde data recorded immediately before and after the profiles were 

collected suggest a 3 to 4°C difference between surface and bottom temperatures. The observed 

inconsistencies between sonde and profile data raise doubts about in situ profile data at other locations (e.g., 
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north and central sondes) where the analysis lacks concurrent continuous data at different depths. The 

Phase 3 Report acknowledges the data inconsistency issue raised by the TRT, but argues that the 

instantaneous data are considered more representative of actual estuary conditions since those data were 

collected using more recently calibrated instruments than the sondes. Even a cursory review of the above 

graph suggests that this explanation in unlikely to be valid as the sondes were calibrated three times during 

the June, 1, 2015 through October 31, 2015 monitoring period, and pre- and post-calibration water 

temperature data maintain the observed differences between surface and bottom temperatures. We 

acknowledge that the persistence of pre- and post-calibration temperature difference at the South sonde 

may, in and of themselves, be indicative of unreliable data. Unfortunately, the underlying reasons for the 

observed inconsistencies between in situ and continuous data are not known, and therefore present a 

significant uncertainty for the analysis presented in the Phase 3 Report. We do note, however, that most of 

the groundwater data collected during the Phase III and prior studies indicate cooler than ambient water 

temperatures, as would be expected of groundwater, and that here appears to be a distinct possibility that 

undocumented groundwater inflows and/or hyporheic river flows may be providing thermal refugia in the 

SCRE, and that the well-mixed assumption may not be valid for water temperature during the extended 

closed-mouth conditions that are the primary focus of the comparative discharge scenario analysis. 

 

We acknowledge that in response to our prior comments related to this issue, Stillwater Sciences developed 

a simplified heat balance model and conclude that, regardless of any water temperature data inconsistencies, 

VWRF discharges have only a minimal influence on equilibrium water temperatures of the SCRE. 

However, since this model applies the same vertically uniform temperature assumptions and does not 

consider the potential influences of depth on water temperature, it does not shed any light on potential future 

water quality conditions under different discharge scenarios. 

 

Habitat Quantity Over Quality 

 

The Phase 3 Report acknowledges that water quality parameters are essential habitat attributes determining 

habitat suitability for aquatic species such as steelhead and tidewater goby, and provides a fairly 

comprehensive overview of habitat requirements related to water temperature, dissolved oxygen (DO), 

salinity, and metals (dissolved copper). However, some of these parameters (e.g., water temperature) are 

only evaluated qualitatively or using a proxy (e.g., nutrient concentrations as indicator of potential DO 

issue) due to a number of study constraints, including insufficient data and/or analytical tools to support 

predictive modelling. Applying an assumption of well-mixed conditions in the SCRE, the report concludes 

that most of these water quality parameters are largely unaffected by different discharge scenarios. The 

validity of this and other assumptions are discussed in more detail in the Ecological Concerns section of 

this document; however, through the process of elimination, water depth emerged as the only steelhead, 

and dominant tidewater goby, habitat suitability parameter factored into the comparative analysis of 

alternative discharge scenarios. 

 

While juvenile steelhead rearing in an estuary may avoid excessively shallow waters (presumably due to 

an increased predation risk) and excessively deep waters (presumably due to decreased DO and food 

availability) (Boughton et al. 2017), the range of effective water depths usable to steelhead is relatively 

wide, as acknowledged in the Phase 3 Report. As such, a habitat parameter that is arguably one of the least 

limiting factors for steelhead estuarine habitat suitability, namely depth, is used as the sole factor for 

weighing discharge scenarios against each as a measure of potential future steelhead habitat suitability of 

the SCRE. The reliance on depth as the only habitat suitability factor inherently biases the comparative 

analysis toward greater discharges and thus, unsurprisingly, the results suggest that a 0% reduction in 

discharge (i.e., maintaining 100% discharge) would result in most suitable conditions for steelhead, while 

a 100% reduction (i.e., eliminating all discharges) would result in the lowest extent of “suitable” habitat. 

Moreover, the MEPDV recommendation provided in the report state (emphasis added): “Diversion volumes 

in excess of 40% (i.e., > 1.9 MGD) are not considered ecologically protective largely due to reductions in 

0 
 

 



Phase 3 Report Comments; December 8, 2017 

5 

 

 

 

 

physical habitat area of suitable depth for steelhead rearing.” In our opinion, the Phase 3 Report, by default, 

over-emphasizes the importance of water depth to steelhead habitat suitability, and by extension, over- 

emphasizes the importance of water depth to the overall ecological function of the SCRE. 
 

Similarly, we note that even if depth, and by extension habitat acreage, is viewed as an important factor 
2.12 determining estuarine habitat suitability for steelhead, an independent analysis conducted by the TRT using 

hypsometry data provided by Stillwater Sciences (see Table 1) indicates that even with a 70% reduction in 

discharge (Scenario 8), equilibrium conditions would provide an inundated surface area of approximately 

63 acres, approximately 29 acres of which would contain water depths equal to or exceeding 1.5 ft (0.5 m), 

and approximately 13.5 acres with water depths equal to or exceeding 2.5 ft (0.75 m) based on current 

lagoon morphology and not considering the effects of potential future campground restoration, which is 

estimated to create additional aquatic habitat at estimated depths of 2-3 ft even under a 100% discharge 

reduction scenario (cbec 2015), or changes in riverine freshwater inflows. A 100% reduction in discharges 

(Scenario 11) would provide a surface area of about 24 acres with approximately 7 acres of 1.5+ ft depths 

and about 2.4 acres of 2.5+ ft of depths. By comparison, Scott Creek Lagoon, the location of the Bond et 

al. (2008) and Hayes et al. (2008) research regarding estuarine rearing benefits for steelhead, has a surface 

area of approximately 4.5 acres with an average depth of 2.4 ft (0.7 m) (Hayes et al. 2011).We recognize 

that the Santa Clara River watershed area is significantly larger than that of the Scott Creek basin, but 

abundances of rearing juvenile steelhead in Scott Creek Lagoon are apparently far greater than in the SCRE 

at the current time (refer to Challenges for Steelhead below for a discussion of current steelhead utilization 

of the SCRE), and substantial recovery of the Santa Clara River steelhead population1 would likely need to 

occur before density-dependent pressures in the SCRE could possibly begin to become a quantifiable factor 

limiting the population. 

 
For tidewater goby, the quantity, or acreage, of aquatic habitat becomes a limiting factor in small  coastal 

2.13 drainages that have ephemeral lagoons more subject to drying. The larger the aquatic feature; however, 

does not necessarily result in better habitat conditions and more secure populations of tidewater goby as 

populations in San Francisco Bay and Santa Margarita River have been lost. The USFWS considers habitat 

smaller than 5 acres less stable, with histories of extinction or extirpation; and the most stable populations 

of tidewater goby occur in habitats ranging in size from 5 to 125 acres (USWFS 2005). Under all discharge 

scenarios, the SCRE would remain above 5 acres, with even complete elimination of discharge still 

maintaining over 23 acres of aquatic habitat. Therefore, the acreage of aquatic habitat may be a less 

important factor, albeit an easier metric to quantify, for tidewater goby as the quality. The Phase 3 Report 

provides a summary of suitable habitat conditions for the species; however, discharge scenarios that 

promote water depths less than 2 meters, contain sandy substrate for spawning, eliminate out of season 

breach events (i.e., non-storm driven breaching characteristic of winter/spring) and reduce and/or eliminate 

non-native predatory aquatic species would provide better quality habitat for tidewater goby. The 

complexity of factors that contribute to the suitability of aquatic habitat for the species is not decipherable 

from a simplified metric of habitat acreage. 
 

 

 

 

 

 

 

 
 

1 Recognizing that substantial uncertainty regarding the mean annual run size that would represent viable southern 

California steelhead populations, the federal recovery plan for this Distinct Population Segment (DPS) (NMFS 

2012) uses a preliminary recovery target of an average of 4,150 spawners per year, persisting through a cycle of 

poor ocean conditions, within the larger watersheds of the range. 



Phase 3 Report Comments; December 8, 2017 

6 

 

 

(2.12) 

Table 1 – Area within various depth ranges for each scenario. 

Scenario No. 1 2 3 4 5 6 7 8 9 10 11 

MEPDV (%) 0 10 20 30 40 50 60 70 80 90 100 

Equil. WSE (ft) 10.2 9.8 9.3 8.8 8.1 7.5 7 6.4 5.8 5.3 4.7 

Area within Specified Depth Range (acres) 

Total 139.5 115.9 95.4 90.0 86.6 82.2 76.3 63.2 47.1 37.0 23.7 

0-0.5 ft 28.7 20.5 5.4 2.5 3.5 5.9 10.5 12.9 10.2 11.7 7.5 

0.5-1 ft 17.0 5.4 2.5 3.1 5.5 10.5 12.8 11.7 11.7 7.7 4.4 

1-1.5 ft 4.3 2.5 3.1 4.3 8.9 12.8 12.5 9.8 7.7 4.8 4.7 

1.5-2 ft 2.4 3.1 4.3 7.0 13.2 12.5 8.6 9.9 4.8 4.7 3.0 

2-2.5 ft 3.9 4.3 7.0 12.4 13.1 8.6 11.4 5.5 4.7 3.5 1.7 

2.5-3 ft 5.5 7.0 12.4 13.5 8.9 11.4 6.3 4.5 3.5 1.7 1.6 

3-3.5 ft 8.9 12.4 13.5 10.2 11.5 6.3 4.4 3.9 1.7 1.9 0.8 

3.5-4 ft 13.2 13.5 10.2 11.7 7.0 4.4 4.2 1.9 1.9 0.8 - 

4-4.5 ft 13.1 10.2 11.7 7.7 5.3 4.2 2.2 1.7 0.8 - - 

4.5-5 ft 8.9 11.7 7.7 4.8 4.2 2.2 1.8 1.3 - - - 

5-5.5 ft 11.5 7.7 4.8 4.7 2.2 1.8 1.5 0.1 - - - 

5.5-6 ft 7.0 4.8 4.7 3.5 1.8 1.5 0.2 - - - - 

6-6.5 ft 4.4 4.7 3.5 1.7 1.5 0.2 - - - - - 

6.5-7 ft 4.4 3.5 1.7 1.6 0.2 - - - - - - 

7-7.5 ft 2.6 1.7 1.6 1.2 - - - - - - - 

7.5-8 ft 1.7 1.6 1.2 - - - - - - - - 

8-8.5 ft 1.6 1.2 - - - - - - - - - 

8.5-9 ft 0.4 - - - - - - - - - - 

 

Water Balance Model 
 

The analysis provided in the Phase 3 Report relies heavily on a water balance model that was   developed 
2.14 specifically for the SCRE. When applying this model, only the magnitude of discharge from the VWRF is 

varied between the various scenarios in order to provide a prediction of what an equilibrium water surface 

elevation within the SCRE would be, as well as the number of days a year in an open- or closed-mouth 

condition. From the predicted equilibrium water surface elevation, distinct areas are then predicted to 

become various habitat types (e.g., riparian, mudflat, open water, etc.) using a set of habitat evolution rules. 

 
The water balance model includes a number of inputs, and is, like all models, a simplification of reality. 
Some important hydrologic components may be estimated incorrectly or missing. The water balance model 
relies upon a large number of estimates to provide inflow and outflow from the SCRE. In some instances, 

the inputs are measured (e.g., precipitation, river flow2 or VWRF discharge), which provides a reduction  
in uncertainty for those components. 

 
Among the largest uncertainties occur with the groundwater inputs and outputs which are estimated  with 

2.15 little data to corroborate the estimates. Water level data from wells bordering the SCRE are used along 

with textural descriptions of the subsurface and corresponding seepage areas, to provide estimates of flux 

for various zones around the SCRE. It is important to note that very few wells are available to the south of 

the SCRE in order to estimate that component of surface water-groundwater exchange. While there are no 

data available to evaluate the groundwater flux estimates, they are assumed to be correct, and any potential 

inaccuracies are handled with an unmeasured flow term that was    manipulated to improve the agreement 

 

2 While river flow is measured, the measurement location is not located at the edge of the water balance model’s 

domain, and some water may have been gained or lost prior to the flow entering the SCRE. For example, a large 

losing reach is present in the Santa Clara River downstream of the Vern Freeman Dam, which could significantly 

alter the volume being delivered to the SCRE. 



Phase 3 Report Comments; December 8, 2017 

7 

 

 

 

 

between the model predictions and observed SCRE water levels. This unmeasured term results in the third 

largest hydrologic input to the model, following VWRF discharge and river discharge, and also results in 

an unrealistic temporary overfilling of the estuary following berm closure in reduced VWRF discharge 

scenarios. 
 

Perhaps the biggest challenge/concern is that there are no data to evaluate the predictive ability of the model 
2.16 under different VWRF discharge scenarios. VWRF is the largest component of the water budget, which is 

roughly four times the magnitude of river discharge, the next largest component. The model has been 

calibrated to periods with relatively high VWRF inflow, but data are not available to validate the model’s 

predictions under different VWRF inflow amounts. 

 

In addition, the model relies upon the current topography and bathymetry of the SCRE in the calculations 
2.17 performed. As noted in the Phase 3 Report, both the location of the berm and the morphology of the estuary 

change. In fact, the berm has migrated upwards of 1,000 ft inland since 2005. The location of the berm, 

the length of the berm and the shape of the SCRE are important characteristics that dictate the water budget, 

and it is likely that different results would occur with a different physical configuration (i.e., a different 

MEPDV could likely be selected). The report notes that the placement of dredging spoils along the coast 

north of the SCRE resulted in temporarily reduced rates of berm seepage, which highlights the importance 

of different morphological conditions both within the SCRE as well as along the coast. 

 
The model uses a simplified routine to estimate when the berm would breach based upon the water level in 

2.18 the SCRE. While this deterministic threshold approach is appealing in its simplicity, it leaves an extremely 

large factor, the wave climate, out of consideration.  The threshold approach has been developed  through 

empirical evidence, but it should be noted that the breaching elevation has changed many times through the 

course of the various studies. While it is used consistently across the scenarios, it is not a good predictor 

of when future “natural” breaches will occur. 

 
None of these comments regarding the water budget are novel, they have all been acknowledged and/or 

2.19 justified in the Phase 3 Report. However, due to the heavy level of reliance upon the outputs of the water 

balance model (i.e., predicted equilibrium water surface elevation, number of open mouth days, and 

hydrologic foundation for all water quality modeling/estimates), it is important that these limitations are 

adequately understood as opposed to a blind reliance on what the model predicts will occur under various 

VWRF discharge regimes. These limitations add to the uncertainty in assessing the MEPDV. 

 

Estuary Mixing Model 

 

The analysis provided in the Phase 3 Report relies upon an estuary mixing model to predict water  quality 
2.20 conditions under reduced discharge scenarios. This model relies upon the results of the water balance 

model (discussed above) and observed or estimated concentrations of various parameters (e.g., 

conductivity, total nitrogen, phosphate). The Phase 3 Report concludes that the VWRF discharge is 

benefiting (i.e., diluting) the nutrient loading to the SCRE, and that without VWRF discharge, nutrient 

concentrations would be higher, due to a larger relative contribution for groundwater originating from the 

north bank. We find this conclusion very counterintuitive based on available data, and feel that the large 

amount of uncertainty in this analysis leads us to believe it should not be weighed in the MEPDV 

consideration. 

 
First, in comparing the seasonally predicted nutrient concentrations to the observed values (Table 4-4   of 

2.21 the Phase 3 Report), the model overpredicts the amount of total nitrogen and phosphate in 7 of the 8 seasonal 
estimates. For these 7 overpredicted values, the overprediction ranges from 47 to 588% for total nitrogen, 
and 51 to 392% for phosphate. The authors of the Phase 3 Report conclude in Section 4.3 that: “Extending 
the mixing model to nutrients (N, P) resulted in large overestimates of observed nutrient levels, suggesting 
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that biological uptake should be included in the assessment of future conditions.” While they reach this 

conclusion, they do not provide comparative results that include biological uptake to validate their mixing 

model. 
 

In Section 5.3.2.2, biological uptake is included in the mixing model that is used to compare various 

scenarios. In these results, when the model is applied for an idealized period (i.e., generalized inflows and 

concentrations), the nutrient concentration results for the Scenario 1 (0% diverted), are still considerably 

greater than the observed results reported in Table 4-4 of the Phase 3 Report. Thus, while including 

conservative levels of biological uptake does reduce the predicted nutrient concentrations, the estuary 

mixing model still does not do a good job of accurately predicting nutrient concentrations. While the cause 
2.22 of this overprediction is uncertain, it is likely that one or more of the assumed inputs to the mixing model 

is incorrect.   Figure 3-40 and Table 3-22 of the Phase 3 Report provide summaries of the nutrient 

concentrations for various groundwater monitoring locations. These results show very high levels of 

nutrients in some of the groundwater wells. It is likely that these high concentrations are a probable source 

of the nutrient concentration overprediction of the model. The nutrient concentrations observed in these 

wells, may not accurately reflect the nutrient concentrations that are delivered to the river. In fact, the 

nutrient concentrations observed at R-1 or R-005 (which represent surface flow into the estuary) are much 

lower than the groundwater wells used, even though the source of this water at R-1 and R-005 is the shallow 

groundwater basin immediately upstream of the estuary underlying the river bed during periods without 

surface flow (which is the case during a closed mouth condition). Thus, aside from the wells recording 

percolating water from the VRWF wildlife ponds, the nutrient concentrations observed at R-1 or R-005 

most reflect actual nutrient inputs from groundwater to the estuary. While uncertain, it is highly likely that 
2.23 nutrient concentrations will be reduced through a reduction of VRWF discharge, rather than increased as 

the Phase 3 Report suggests. 

 

Analytical Hierarchy Process 

 
The Analytical Hierarchy Process (AHP) was selected by the City as the method to provide a quantitative 

2.24 assessment of VWRF discharge scenarios. There has been considerable research on AHP, many published 

papers (especially in China), and widespread applications in engineering, planning, and social sciences. 

The main use of AHP is for complex decision making where there are many factors involved that present 

competing choices. Rather than consider them in toto, the AHP breaks them down into multiple pair-wise 

comparisons that then allow participants to focus on individual comparisons. The mathematical 

underpinnings of the methodology come to play when factoring all of these comparisons together. The 

ultimate outcome is a quantitative assessment of the various possible solutions to the problem to assist the 

decision makers in evaluating a course of action. 

 
AHP is, no doubt, a powerful technique.   However, as experience with this decision-making tool has 

2.25 expanded, so have the issues related to how to interpret the outcomes. This is particularly true as it relates 

to the level of uncertainty to give to both internal selections and to final rankings. As a result, a number of 

authors have suggested improvements to the basic AHP process using add-on mathematical programs or 

use of “fuzzy logic” (Reynolds 2001; Mendoza 2001). The addition of these “add-ons” can assist in 

evaluating uncertainty in model outcomes. In particular, where there is ambiguity in available information 

and/or greyness in the choices (vs. black and white), fuzzy set theory can better resolve the outcomes of 

multiple individual judgements (Sadiq and Tesfamariam 2009; Karimi et al. 2011). Other authors have 

presented stochastic techniques to handle the uncertainty associated with AHP, particularly as it relates to 

judgmental errors and inconsistencies in the pairwise comparisons (Eskandari 2007). 

 

Given the large amount of literature on AHP and its numerous modifications, it is not possible to highlight 

all the issues that must be considered when using this method. However, in the matter of selection of 

VWRF discharge, there are a number of areas of concern that can lead to uncertainty in the final outcome: 



Phase 3 Report Comments; December 8, 2017 

9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

2.28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2.31 

 

• The water balance model used to predict habitat types under various discharge scenarios has 

inherent assumptions and errors associated with various inputs and outputs in the model. We have 

provided extensive comments on these issues in this review and in previous submittals to the City 

and Stillwater Sciences. While changes have been made based on these submittals, some 

assumptions remain that we do not agree with and can certainly add to the level uncertainty. 

 

• The habitat models which predict future conditions under various discharges that cannot be verified 

due to lack of reference conditions, e.g. only 100% discharge can be considered accurate as the 

other scenarios cannot be tested with any reference observations. There may be considerable 

variation in actual distribution of habitats under lowered discharge scenarios. For example, aerial 

photos before the VWRF was constructed do not show a large extent of riparian vegetation in the 

SCRE (e.g 1947, 1967) so it is hard to believe that under zero discharge, the open water area would 

be significantly reduced as predicted in the model. 

 

• California Department of Parks and Recreation (California State Parks) is implementing a 

restoration plan for the campground area that can significantly change the amount of habitat that 

will be provided for fish and wildlife. When completed, it would alter the amount of habitat 

available at lower discharge scenarios for those fish and birds that are more depend on open water. 

 

• Habitat distributions and sizes generally drive the assessment of the value of the beneficial use. Of 

course, there are complex ecological factors involved which cannot be accurately modeled and 

these led to significant uncertainty in the outcome. The TRT has appreciated the opportunity to 

provide input on how to improve the model and how factors are evaluated but are limited by the 

available data and the underlying model outcomes. While the evaluation has been improved, we 

do not think it has eliminated uncertainty associated with the outcomes. 

 

• Habitat is generally considered to be of high value, however, invasive species (both plant and 

animal) may affect the quality of habitat under the various discharge scenarios. For example, under 

high discharge, the model predicts riparian being replaced by freshwater marsh when in reality it 

may be replaced by invasive Arundo. This would certainly not be a beneficial outcome. 

 

Without a substantial analysis of uncertainty associated with the AHP outcome (see Warren 2004), it is 

dangerous to put too much credence into some of the differences seen between final scores as shown for 

the various discharge scenarios. We suggest that the uncertainty factor is quite high at this stage in the 

analysis and therefore advise against using the AHP as the sole tool to make a decision on the MEPDV. 

 
 

ECOLOGICAL CONCERNS 
 

Altered Hydrology and Non-native Species 
 

The SCRE is a limited and unique ecological resource along the coast of Southern California, and is subject 
2.32 to significant physical, biological, and anthropogenic forces. Alteration of the SCRE over the past 150 

years has changed the areal extent, distribution, and ecological functionality of the habitat in the SCRE. 

These changes have impacted native fish and wildlife species and their habitat, including the Phase 3 Report 

target species, resulting in current conditions that afford reduced hydrologic variability and facilitates stable 

conditions that favor non-native species. 

2.26 

2.27 

2.29 

2.30 
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2.33 Current discharge levels, represented in Scenario 1, produce an artificially full, nutrient rich, freshwater 

system that leads to a more abiotic stable environment.        In section 3.6.4.1, the Phase 3 Report draws a 
connection between the artificially stabilized conditions that dominate the SCRE, a reduction in seasonally 

appropriate breach events during drought conditions, and a shift in fish composition in the SCRE that is 

dominated by non-native species. This connection is consistent with previous publications on the 

establishment of non-native fish in California which found that high levels of human disturbance and 

alteration of natural flow dynamics favor successful establishment of non-native fishes (Moyle and Light 

1996; Moyle and Marchetti 2006). 

 
In the SCRE, a number of non-native aquatic species have become established and thrived in the  system. 

2.34 These include several species that would prey on and/or compete with tidewater goby and steelhead, and 

include green sunfish (Lepomis cyanellus), Mississippi silverside (Menidia beryllina,) yellowfin goby 

(Acanthogobius flavimanus), African clawed frog (Xenopus laevis), and crayfish (Procambarus spp.). The 

prevalence of non-native species detrimental to the native SCRE species challenges the intuitive assumption 

that more perennial open water habitat is a desired baseline for the system. California fishes have evolved 

in variable and dynamic systems, and the conversion of these aquatic habitat to more stable environments 

(with more consistent depths, temperatures, salinities, etc.) results in favorable conditions for introduced 

species and diminished competitive advantage of native species (Marchetti and Moyle 2001). The shift in 

dominance of non-native fishes in the SCRE during the recent period of drought further provides evidence 

that the discharge from the VWRF directs the SCRE baseline to habitat more favorable of non-native 

species, as few seasonally appropriate breach events (winter/spring) and prolonged periods of stable 

freshwater contributed, if not drove, the abundance of non-native fishes and corresponding collapse of 

native fishes. 

 
The continued maintenance of non-native favored aquatic habitat conditions poses another unique threat to 

2.35 native fishes in the SCRE, which is the threat of new detrimental aquatic species becoming established. 

Estuaries are notoriously invaded systems; however, that is often due to boat and freighter ballast water 

(Matern et al. 2002). For the SCRE, which does not support commercial and recreational ports or berths, 

the threat of introduction through this vector is still surprisingly possible. The California Aqueduct System 

(aqueduct) draws water from the San Francisco Bay-Delta system and transports freshwater throughout 

Central and Southern California. The aqueduct has also resulted in the dispersal of non-native species and 

provides a unique link from the heavily invaded San Francisco Bay to the Santa Clara River watershed. 

Mississippi silverside, which has become the most abundant species of fish in the SCRE, was first recoded 

in the SCRE in 2007 with the vector of introduction believed to be the aqueduct (Swift et al. 2014). 

Mississippi silverside feed on larvae, and pose a significant risk to tidewater goby which have an 18 to 31 

day larval duration during which time the species would be susceptible to predation by Mississippi 

silverside (Spies et al. 2014; Swift et al. 2014). Another introduction to the Santa Clara River watershed 

from the California aqueduct is a species of goby that poses a significant risk to tidewater goby. Shimofuri 

goby (Tridentiger bifasciatus) is anticipated to directly compete with and prey on tidewater goby, should it 

reach the SCRE (Howard and Booth 2016). The more stable and favorable the SCRE habitat conditions 

are to the establishment of non-native species, the greater the potential is for the loss of native fish species. 

The prevalence of non-native species and continued potential for future introductions through the aqueduct 

supports a change in the current discharge regime in favor of more natural variability and flows. 

 

Restoring more natural variability and flows can have an impact on behavioral responses of native fishes, 

which is not considered with the modeled results and are not well suited for incorporation into a 

predominantly physical set of measured parameters. Fishes native to specific regions have been found to 

exhibit behavioral adaptations to local flooding regimes (Opperman et al. 2017). For the native fishes of 

SCRE, the current open water habitat is artificially elevated and is more reflective of the warm water areas 

more suitable to introduced species such as green sunfish, carp (Cyprinus spp.), and western mosquitofish 

(Gambusia affinis).  As discussed in section 3.3.6 of the Phase 3 Report, during winter months when   the 

2.36 
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SCRE receives rainfall and would exhibit seasonally appropriate breaching periods, the SCRE filling rate 

during storm-induced river flows occurs rapidly and causes a higher overall volume when sandbar 

breaching occurs. Winters flows are entering a largely stabilized and artificially full pool of water in the 

SCRE, and would have limited floodplain area to inundate. Behavioral cues that would occur during estuary 

filling in a more natural flow hydrology, where a smaller perennial estuary pool would fill and flood 

adjacent wetland and riparian areas, are likely diminished or truncated. 
 

2.37 The artificially elevated SCRE level challenges not only native fish but nesting shorebirds as well. Nest 
monitoring work by California State Parks biologists have documented the loss of two western snowy 
plover nests and one American avocet due to rising SCRE waters (CSP 2017 pers comm). Shorebird nesting 
can also be threatened by bank erosion and washouts associated with estuary breaching events. 

 
Natural flow hydrology, restoration of floodplain areas and a reduction in the full bathtub baseline 

2.38 condition, would also allow the SCRE to be shaped and influenced by more storm events. Annual variations 

in sediment deposition and scour is a natural process in rivers, and is reflective of the dynamic characteristic 

of estuaries. The Phase 3 Report provides potential vegetation evolution models and open water depth 

ranges under the various discharge scenarios; however, geomorphic changes and variability resulting from 

storm events would shape and alter the habitat and are not reflected in the models. It can be argued that the 

most stable state of the SCRE is maintained by keeping the current discharge level, where an estuary stage 

at 10 ft maintains a set amount of open water habitat ringed by wetland and riparian, and is less subject to 

scour and depositional forces characteristic of storm events and high flows, and would be most reflective 

of the Phase 3 Report predictive models. The lower estuary stages are unlikely to follow the successional 

models or maintain their existing depths, as high water events would likely exert greater influence on 

vegetation distribution, scoured depths, and deposition of sediment. 

 

Challenges for Tidewater Goby 

 
For tidewater goby, an endangered species endemic to California coastal estuaries, the species life history 

2.39 is tied to the habitat within the SCRE. Unlike the other focal species, the tidewater goby completes its 

entire life cycle within SCRE aquatic habitat, and is therefore particularly impacted by SCRE habitat 

changes. Tidewater goby evolved within the dynamic environment of coastal California estuaries, and is 

therefore tolerant of a wide range of abiotic conditions (Chamberlain 2006). Where present, the tidewater 

goby is typically the most abundant species; however, the annual variation can be high as the species 

typically only lives for one year in the wild (USFWS 2005). The annual variation in tidewater goby 

population can also make the species particularly susceptible to stochastic events (Swenson 1999). 

 

Data for the SCRE, presented in Fig 3-49 of the Phase 3 Report, has shown a steep decline in the tidewater 

2.40 goby population, with no individuals encountered in 2013 and 2014, and only a small number found in 
2015 and 2016. This period of time corresponds to an increase in non-native fish in the SCRE and an 
apparent shift in fish abundance dominated by non-native species. Non-native species are a significant 
threat to stable tidewater goby populations, as they can directly prey on larval, juvenile, and adult life stages 

and can exert competitive pressure for food resources and space (USFWS 2005). For the SCRE, USFWS 
has identified several known threats to tidewater goby, which includes the presence of non-native fish and 
frog species, habitat degradation caused by breaching and stream channelization, and point source pollution 
from wastewater discharge. The previous sections discussion on non-native species and the altered 
hydrologic state of the SCRE has a direct impact on tidewater goby. 

 

Out of season breaching events pose a direct and potentially significant risk to the tidewater goby population 

2.41 of the SCRE. During winter and spring storms, when coastal estuaries typically breach as the result of 

precipitation events, tidewater goby adults may exhibit a limited marine dispersal (usually less than 15km) 

to similar estuarine habitat primarily in the direction of the nearshore current (Earl et al. 2009).  During an 
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out of season breach, when similar habitats in adjacent watersheds are unlikely to also be connected to the 

marine environment, there is very little chance that adult tidewater goby washed out of the SCRE would be 

able to disperse to suitable habitat and are more likely to be lost. Furthermore, marine dispersal appears to 

be limited to the adult stage as juveniles and larvae experience high rates of mortality when salinities 

approach 26 ppt (Spies et al. 2014). Seasonally appropriate breaching events occur most frequently during 

winter months when tidewater goby reproduction is low and larvae are less likely to be present (Spies et al. 

2014). Breach events during the summer and fall; however, can have a direct impact on tidewater goby 

reproductive success by washing larvae and juveniles into the marine environment where they are unable 

to survive. As discussed in the Phase 3 Report, numerous out of season, i.e. artificial non-precipitation 

driven, breach events have occurred in the SCRE, and it’s possible that these stochastic events are 

challenging the population stability of tidewater goby in the SCRE. 

 

Challenges for Steelhead 
 

The potential value of properly functioning, seasonally-closed estuaries to steelhead populations has been 

2.42 documented extensively by researchers such as Smith (1990), Bond et al. (2008), and Hayes et al. (2008). 

Growth rates of juvenile steelhead rearing in intermittently-closed estuaries have been shown to be among 

the highest reported in the literature for the species, and are much higher than those of their upstream 

counterparts (Bond et al., 2008; Hayes et al. 2008). Moreover, juvenile steelhead rearing in these estuaries 

disproportionally compose the majority of returning adults even though they constitute a minority of the 

out-migrants (Bond et al. 2008). The higher adult return rates of estuarine-reared steelhead are attributed 

to the larger smolt size at ocean entry, which increases ocean survival (Hayes et al. 2008; Bond et al. 2008). 

 
However, as summarized by Matsubu et al. (2017), intermittently-closed estuaries “create a  conundrum” 

2.43 for diadromous species such as steelhead. Although often considered productive, changes in estuarine 
water quality conditions can be so sudden and severe that they cause mortality.  For example,  unseasonal 

lagoon breaches have been linked to largescale fish kills, including steelhead, in Pescadero Lagoon in San 

Mateo County (Sloan 2006; Jankovitz 2016) and other estuaries where stratification can lead to hypoxic 

conditions near the bottom of the water column and rapid lagoon draining mixes waters low in dissolved 

oxygen throughout the system. Although observations of steelhead in the SCRE have been rare, seven dead 

steelhead, ranging in size from 227 mm to 310 mm, were observed after a reportedly artificial breach of the 

SCRE on September 17, 2010 (Cardno/Entrix 2010), apparently confirming the potentially detrimental 

effects of unseasonal breaches. 

 

Hayes et al. (2008) provided valuable insights into the extensive life history plasticity of steelhead in central 

2.44 California coast watersheds, with the extent of estuarine residence and rearing varying considerably among 

different life history pathways. Hayes et al. (2008) documented some age 0+ juveniles migrating down to 

the estuary within just a few months of emergence, some spending 1-2 years rearing in the upper watershed 

before migrating to the estuary to rear for 1-10 months prior to ocean entry, and yet others rearing  almost 

exclusively in freshwater before emigrating to the ocean with little to no time spent in the estuary. 

Additionally, Hayes et al. (2011) showed that many juvenile steelhead that recruit to the lagoon in summer 

return upstream to the stream environment in the fall prior to the first winter sandbar breach when water 

quality conditions deteriorate, and subsequently migrate back down to the estuary the following spring. 

More recent work by the NMFS Southwest Science Center showed that juveniles rearing in a seasonally 

closed estuary may retreat upstream and then return back down to the estuary several times during the 

summer and fall closed period, presumably in response to changing water quality conditions. Due to the 

typical lack of summer and fall hydrologic surface connectivity in the lower Santa Clara River, this common 

escape strategy is not available to steelhead rearing in the SCRE. 

 

Southern California steelhead populations have not been adequately investigated to determine whether, or 

to what extent they may exhibit an estuarine-rearing life history strategy in various watersheds (NMFS 
2.45 
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2012; Anderson and Ambrose 2011). We note that the documented benefit of estuarine rearing for steelhead 

is the increased smolt size at ocean entry attained through this life history strategy, and smolts documented 

at Vern Freeman Dam (e.g. Howard and Gray 2010) during outmigration are already within the range of 

smolt sizes documented by Bond et al. (2008) to represent estuarine-reared steelhead with higher ocean 

survival and adult returns. In other words, by the time Santa Clara River smolts migrate downstream toward 

the ocean, they have generally already attained the size typically associated with high ocean survival, 

although this is not the case for all smolt, and increasing in size once in the estuary would expect to 

contribute to higher rates of ocean survival, which is already low for the species. Hayes et al. (2008) suggest 

steelhead in the southern portion of their range may benefit from better winter growing conditions than 

those in northern latitude streams due to milder temperatures and better food production. Therefore, it is 

not known whether southern California steelhead are as dependent upon the high productivity afforded by 

estuarine rearing further north in the species’ range. While it is unknown whether the seven post-breach 

steelhead mortalities that were observed in the SCRE in September 2010 entered the SCRE volitionally as 

smolts or even parr, it should be noted that the sandbar at the mouth of the estuary that year closed on May 

11 and remained closed throughout the summer and early fall. Meanwhile, the United Water Conservation 

District captured a total of 32 steelhead smolts at Vern Freeman Dam upstream of the SCRE between May 

12 and July 19 and released them to the closed SCRE (Howard and Gray 2010). No other juvenile steelhead 

observations have been reported from the SCRE during multiple surveys, although it should be noted that 

at least the recent surveys used survey equipment and methodologies specifically targeting tidewater gobies, 

and the absence of steelhead in the survey results do not prove the absence of juvenile steelhead in the 

SCRE. A total of only 210 young-of-the-year steelhead, the life-stage most likely to utilize the estuary for 

extended summer rearing, have been documented moving downstream toward the SCRE at Vern Freeman 

Dam between 1993-2014 (Booth 2016). These were typically relocated back upstream to freshwater 

habitats by United Water Conservation District staff, and this practice (terminated in 2014) may have 

contributed to the apparent lack of documented observations. Moreover, poor Santa Clara River flow 

conditions between Vern Freeman Dam and the SCRE during recent drought years likely resulted in limited 

migration opportunities coincident with the absence (since 2014) of steelhead trucking operations to the 

SCRE. 
 

There currently is not enough information to determine whether the apparent under-utilization of the SCRE 
2.46 by rearing steelhead is due to a historic absence or underrepresentation of an estuarine-rearing life history 

strategy among southern California steelhead, or the result of significant land use pressures and habitat 

modifications brought about by human development (e.g., water diversions, agricultural runoff, 

infrastructure encroachment) in addition to VWRF discharge contaminants.   However, we can be    fairly 
2.47 certain that southern steelhead life history strategies did not evolve around a dependence on 

anthropomorphic discharges of tertiary treated wastewater to estuarine habitats. While the steady inflow 
of freshwater VWRF discharges to the SCRE may be argued to provide a surrogate for the summer stream 
baseflow inputs  more commonly  present in central and northern California estuaries,     the  concomitant 

2.48 addition of known pollutants such as nutrients, heavy metals, and contaminants of emerging concerns raise 
serious concerns regarding the overall value and suitability of VWRF discharges to the SCRE.  The Phase 
3 studies investigated the individual concentrations of a wide range of pollutants and concluded that these 

were either generally below levels considered to be harmful or lethal to aquatic life (e.g., metals) or present 

in such high background levels (e.g., nutrients) as to be largely unaffected by VWRF discharges. However, 

the cumulative and synergistic effects of these pollutants remain largely unknown. For example, the Phase 

3 Report acknowledges that benthic macroinvertebrate community structure of the SCRE has been 

documented to vary “considerably from other estuaries” and to be dominated by taxa that are tolerant of 

disturbance and pollution. Recorded invertebrate abundances and diversity are generally low in the SCRE. 

The Phase 3 Report notes that low diversity and abundance “may not be an uncommon phenomenon in 

southern California estuaries” and that the analysis of basic water quality parameters (DO, temperature, 

salinity, pH) showed no relationship to invertebrate abundance and taxa richness. However, the effects of 

cumulative exposure to pollutants on invertebrates were not analyzed, but may be important to consider 
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given the dominance of pollution-tolerant taxa in the SCRE. High abundances of invertebrate food 

resources in functioning estuaries are recognized as the primary reason for the documented benefits of these 

systems to rearing steelhead (e.g. Smith 1990; Hayes 2008), and conversely, the absence of high secondary 

productivity renders these benefits unrealized. 

 

A Currently Compromised System 
 

We recognize the inherent difficulties in predicting the ecological effects of changed discharges to the 
2.49 

SCRE, and understand the logical progression that has resulted in the recommended MEPDV.   However, 

the resulting emphasis of physical habitat extent over water quality factors that are insufficiently analyzed 

to predict future conditions, lead us to question the utility, and therefore validity, of the recommendation in 

the Phase III Report.        Moreover, external factors such as implementation of the California State Parks 
2.50 

campground restoration project and potential changes to United Water Conservation District’s water 
diversion operations at Vern Freeman Dam were not analyzed in the Phase III Report, but may have 
significant influences over future habitat extent and quality in the SCRE, including increased aquatic habitat 

area and freshwater inflows.  As discussed above, the reasons behind the apparently limited utilization  of 
2.51 

the SCRE by steelhead are not fully understood, but using currently impaired conditions as the standard 
against which potential reductions in discharge are judged based on habitat extent is a flawed approach in 

our opinion. If steelhead utilization of the SCRE was historically more prevalent than currently 

documented, incremental management changes aimed at approximating historic conditions would be 

expected to result in more ecologically protective conditions. If, on the other hand, estuarine rearing was 

never an important component of the Santa Clara River steelhead life history strategies, retaining a 

minimum of 60% of current discharge levels to protect against excessive reductions in physical habitat area 

for steelhead, as recommended in the Phase 3 Report, would be superfluous and misguided. Ultimately, 

the concept of managing for, among other beneficial uses, steelhead recovery with wastewater discharges 

runs counter to sound ecological restoration principles. 

 
For tidewater goby, the current condition of the SCRE is compromised and trends in favor of   introduced 

2.52 
non-native species that can exert a substantial pressure on the tidewater goby population. The concept that 

more habitat (i.e., greater open water area) is more beneficial for tidewater goby overly simplifies the biotic 

interactions that are integrated into the habitat. We would point out that if a greater quantity of habitat 

would provide conditions that are favorable for non-native fishes, then these discharge options are less 

favorable and should be managed to allow greater variability and more natural flow conditions that are 

more sympatric with the ecological compatibility of tidewater goby and less so for the non-native species. 

By maintaining a fuller estuary for the sake of habitat quantity, the management decision would ignore the 

importance of habitat quality and continuing to stack the deck against tidewater goby. 

 
 

MEPDV RECOMMENDATION 

 
We believe that the MEPDV needs to be determined based on key ecological considerations as  discussed 

2.53 
above. While we accept that beneficial uses are a regulatory basis for a decision by the Regional Board 

and should be evaluated thorough a rigorous non-subjective approach such as the AHP, but it is extremely 

important to place the restoration of the natural ecology of the SCRE as an underpinning to any final 

decision.  We argue that such a decision needs to consider the following: 

 
2.54 

• Allow for the dynamic nature of the river mouth to change and alter habitat conditions through time 
through processes of scour, deposition, transitional habitat and floodplain, 

2.55 
• Restore natural variability and flow on a seasonal and inter-annual basis, 

2.56 
• Improve water quality conditions for native fish, birds, and aquatic invertebrates, 
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2.64 

 

• Assure reduction in non-native plants and animals within the SCRE, and 

• Reduce out of season breaching events. 

 

We recognize that SCRE is also impacted by human influences and is likely to change in the future due to 

influences outside the control of the VWRF such as sea level rise, changing precipitation patterns, 

discharges from other sources, and actions by California State Parks to manage their property—for 

recreation as well as for approximately 42 acres of restoration. These uncontrollable influences argue for 

the greatest flexibility in discharge options whereas engineering of a treatment facility and regulatory 

processes may argue for less flexibility and greater certainty and predictability. Some of this conflict can 

be resolved through adaptive management; however, once a facility is constructed and operating it may be 

difficult or impossible to increase or decrease flows so a decision must be made that provides the overall 

best balance while achieving some flexibility. 

 

The MEPDV as defined in the Phase 3 Report is the maximum ecologically protective diversion volume or 

the maximum average annual flow that could be diverted from the SCRE while still protecting ecological 

functions of the SCRE. It should not be interpreted as the flow that achieves the maximum AHP score for 

beneficial uses, but rather the score that only allows that discharge volume that is proven to be beneficial 

to the ecology of the system. In other words, starting from zero discharge, what discharge should be allowed 

that will provide benefits without harming the natural ecological attributes listed above. This discharge 

volume also needs to be evaluated in terms of the uncertainties associated with the AHP outcomes, e.g. to 

not allow higher discharges to occur if there was substantial uncertainty that such a discharge would be 

harmful. In our view, the starting point should be zero discharge (100% diversion) with incremental 

discharge being evaluated only as a means to consider if there is substantial benefit to ecological functioning 

of the SCRE. 

 

We strongly disagree with the statement in the Phase 3 Report that: 

 

“On balance, current VWRF discharge provides a fuller realization of existing beneficial 

uses of the SCRE relative to the absence of all VWRF discharge.” 

 

The Phase 3 Report also states that: 

 

“Scenarios 2 and 3 (10 and 20% reduction) result in only minor decreases in realization. 

However, greater than 20% reductions in VWRF Discharge result in significant declines.” 

 

This is not the correct manner in which to interpret how much discharge should be allowed and the City 

should not argue discharge from the reduction standpoint—but from the increasing standpoint based on 

zero discharge. 

 

We understand that the City is undertaking further revisions of its AHP analysis and most recently has 

recommended a 40% reduction (Scenario 5) in current authorized discharge as most protective of beneficial 

uses and does not result in take of listed species. We only have the presentation materials and no update in 

the confidential Phase 3 Report that supports that determination. We certainly agree that current levels of 

discharge, while maximizing an AHP score, do not meet the MEDPV requirement and do not allow for 

natural processes to occur within the estuary. 

 

However, in the analysis provided to the agencies, Scenario 5 has a 75% Priority Score as a percent of 

maximum weighted score. Subsequently, in the PowerPoint presented at the agency meeting, Scenario 5 

has a score of 82% and is the same score as Scenario 7 which represents a 60% reduction. 
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2.68 

 

In our view, based on the level of uncertainty likely to exist in the AHP ranking, either Scenario 8 (70% 

reduction) or 9 (80% reduction) is ‘significantly different’ and would represent the most likely amount of 

discharge that should be allowed into the estuary that would promote natural processes to occur and would 

be supportive of native fishes, both listed and non-listed species. It is our view that this recommendation 

will result in the most likely average monthly discharge into the estuary that could be characterized as 

“beneficial” without causing adverse harm to SCRE. Assuming the landscape models are correct, it will 

result in sufficient area for steelhead and goby rearing and foraging habitat by providing sufficient open 

water area (61-70 acres not including the proposed California State Parks Restoration Area) and will support 

sufficient snowy plover and least tern foraging habitat without potential damaging flooding to nesting areas. 

We also believe that these scenarios substantially reduce the risk of unseasonable breaches to the ocean in 

the summer months. 

 

We recognize that there is a desire to have a steady state discharge authorization for practical and economic 

reasons. However, if flexibility existed in discharge scenarios, we will favor one in which discharge during 

winter and spring months is higher and during summer and fall months is lower. This would be more 

equivalent to natural conditions in the estuary. We would also be in favor of allowing higher winter and 

spring discharge rates than under our recommended MEPDV. Such variation in discharge should be 

thoroughly considered as reclaimed water is in higher demand in the dry season and storage would not 

necessarily be a problem. 

 

We also recognize that discharge reduction while providing some beneficial water to SCRE, there are issues 

that may need to be resolved through an adaptive management plan to be prepared by VWRF. We 

recommend that such an adaptive management plan include: 

 

• Monitoring of habitat distribution and type under the MEPDV 

• Monitoring of water quality parameters such as temperature and salinity 

• Invasive species monitoring that may have an effect on habitat quality 

• Performance standards developed from the Phase III studies and AHP factors 

• Triggers to initiate additional analysis or study to see if failure to meet performance standards is 

related to the MEDPV 

• Possible additional actions to remedy problems that shown to be the result of the MEDPV. 

Proposed actions do not necessarily need to result in a change in the discharge that is allowed by 

the RWQCB and designed into the facility, but could include some additional restoration or 

management actions within the SCRE. 

 

We believe that a robust adaptive management plan will address the uncertainties with the recommended 

MEDPV and should be part of the overall approval by the RWQCB. 

 
 

RECOMMENDATIONS FOR ONGOING ANALYSIS 

 

As noted previously, the water budget modeling that has been relied upon reflects the current condition of 

the SCRE in a simplified form. It is likely that a given VWRF discharge amount will result in a different 

equilibrium water level within the SCRE than the predicted value. It is also likely that habitat types may 

not exactly match what the habitat evolution model predicted, even before the morphology of the system 

changes. Due to the level of uncertainty regarding the results of the modeling conducted (i.e., water balance, 

water quality, habitat evolution), it is very important that an adaptive management framework be embraced 

early in this effort. 
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2.69 A modification to the magnitude of VWRF discharge should be made relying upon the available data, 

predictive tools, and judgment; however, that magnitude may need to be further adjusted based upon 

monitoring data collected during the future condition. While the equilibrium water level is an important 

component of the habitat that remains, or is altered, it should not overshadow the potential water quality 

effects of reducing the amount of effluent discharged to the SCRE. While data from groundwater wells 

were used to as inputs to the water quality modeling, there is a distinct possibility that the data used does 

not accurately represent all of the groundwater entering the estuary, and a reduction in VWRF discharge 

could result in substantially lower nutrient inputs to the SCRE. Given the degraded current state of the 

SCRE, the quality of the water is likely much more important than the quantity of the water. 

 

Furthermore, an adaptive management approach is also vital because many components of the system are 

2.70 in flux. As discussed, the shape of the estuary and the beach and nearshore will continue to evolve in 

response to floods and swells. Any change to the morphology of the SCRE will affect the components of 

the water balance, and the potential for the development and extent of various habitat types. Likewise, sea 

level rise will also have a significant effect on the morphology of the estuary, and the components of the 

water budget. While these changes will not likely be significant in the immediate future, the effects of sea 

level rise will certainly be seen within the time frame of the permit in question. 

 
In addition to changes that result from runoff or coastal conditions, the morphology of the estuary will 

2.71 likely change in the near future as a result of the planned habitat restoration project that is underway for the 

McGrath State Beach Campground. An extensive stakeholder outreach effort has already occurred, 

resulting in a feasibility study, which included 30% complete design drawings that provide for a larger 

estuary. Funds have been allocated in the State’s budget, and the next phase of the project, 65% designs 

and permitting, have already been initiated by State Parks. The proposed habitat enhancement project will 

likely result in greater areas of inundated habitat as compared to the current condition, which suggests the 

same amount of habitat may be supported by a smaller amount of VWRF discharge to the SCRE. 

 
Potential changes to the amount of water flowing down the Santa Clara River will also affect the SCRE’s 

2.72 water balance. United Water Conservation District is in the process of preparing a Multi-Species Habitat 

Conservation Plan, where several operational scenarios have been suggested, many of which would result 

in less water flowing down the Santa Clara River below Vern Freeman Dam. In addition, a lawsuit is 

underway, set to go to trial in 2017, that could result in greater amounts of water being released to the Santa 

Clara River below Vern Freeman Dam. In short, the amount of water flowing down the Santa Clara River 

could be more or less in the near future as a result of these processes. 

 
The proliferation of exotic species also needs to be carefully considered, and adaptively managed for. The 

2.73 current hydrologic regime is benefiting a number of exotic species in the SCRE.      While it is possible to 

make informed estimates as to how changes in the amount of VWRF discharge will impact or benefit the 

exotic species present, there is still considerable uncertainty in these estimates. Furthermore, new exotic 

species will likely colonize the SCRE, and have the potential to impact native species to an even greater 

degree than present. 

 
2.74 With all of this uncertainty regarding the system and its future geomorphic and ecological trajectory, an 

adaptive management approach is essential.        A trial period should be used where a reduced amount of 

VWRF discharge is provided to the estuary. Monitoring data from this period should then be used to test 

the assumptions utilized in this effort, to better understand the water balance and the water quality of the 

system. It is possible that the initial VWRF discharge amount will provide for the beneficial uses that the 

SCRE provides, but it is also possible, that with more data (particularly more data collected during a 

significantly reduced VWRF discharge) a different amount of VWRF discharge will be determined to be 

necessary to provide for the beneficial uses within the SCRE. 
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June 30, 2017 
 
 

The following comments are provided following the review of May 2017 Confidential Draft 

from the City of Ventura Special Studies – Phase 3: Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, Ventura County, California. At this time in our 

review, our focus on the Assumptions used and the Habitat Suitability Criteria. We are also 

commenting on any additional analyses that may be desirable prior to re-runs of the model. 

 

1.0 Comments on Assumptions 

 

General assumptions 

 

1) Assumption 2 needs more explanation of the habitat types evaluated, especially within the 

wetland category. There may be habitat types such as mudflat and/or unvegetated shallow water 

that have benefits to shorebirds whereas deeper open water may be more beneficial to benthic 

invertebrates. 

 

Recommend explanation of habitat types and relationship to the species that are most affected 

by changes in habitat type. Include more definition of the habitat types evaluated and consider 

adding categories within wetland category. 

 

2) Assumption 4 needs more explanation related to how focal species can be surrogates to more 

abundant and common species. Steelhead is a migratory species and tidewater goby is more 

tolerant to estuarine conditions than perhaps other species. Least tern and snowy plover are not 

representative of the more common shorebirds present in the lagoon. 
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Recommend cross walk table of how focal species relate to the more common estuarine and 

marine species present in the SCRE. 

 

Habitat suitability 

 

1) Assumption 1 may need more explanation and/or additional focal species added to the 

analysis. 

 

Recommend table showing how focal species relate to other more common fish and wildlife in 

the SCRE.  Also consider more recent literature such as: 

 

Caro, T.M. and G. O’Doherty. 1999. On the use of surrogate species in conservation biology. 

Conservation Biology 13(4): 805-814. 

Siddig, A.A.H., A.M. Ellison, A. Ochs, C. Villar-Leeman, and M.K. Lau. 2015. How do 

ecologists select and use indicator species to monitor ecological change? Insights from 

14 years of publication in Ecological Indicators.  Ecological Indicators 60: 223-230. 

 

2) Assumption 2 builds on Assumption 1. In other words, assuming that the four focal species 

represent the rest of the aquatic and avian species using SCRE, the model assumes that the 

physical habitats available under various discharge scenarios and water quality parameters will 

then be representative of habitat requirements of all other species. 

 

Recommend (same as above) 

 

3) Please provide examples of variable that were excluded from the analysis for Assumption 4. 

 

Modeled changes in vegetation community and habitat types 

 

1) WRA conducted survey information for the restoration plan at McGrath State Park and found 

the following as it relates to elevation of various vegetation types. This was done in relationship 

to NAVD 88 and is provided in the graph below.  Water elevations for vegetation communities 

in the City study was reported at equilibrium water surface elevation (WSE). Can you please 

check to see that these two data sets are in general agreement and, if there are discrepancies, how 

they may be resolved? 

 

Also, note that Arundo can become established in the freshwater portions of the Estuary 

(depending upon inflows) and maybe come dominant over time. This species should be 

considered a degradation of conditions in the Estuary, but is not clear how such habitat change is 

evaluated in the model. Presumably it is considered within the freshwater marsh component; 

however, its habitat value would be less to wildlife species and it can reduce mudflat areas. 

 

Finally, does the model allow for vegetation establishment along the fringes should water levels 

be lowered over several years? 
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Recommend the model be adjusted to be consistent with the elevational data collected by WRA 

and that the model consider if Arundo becomes more dominant due to WSE within its suitable 

range and salinity is reduced to allow Arundo establishment. 
 

 

 

Water quality conditions 

 

1) While Assumption 5 may or may not be valid, it is insufficiently supported in the report. 

While occasional references to the spot-check water quality profiles and summaries of seasonal 

averages (e.g., Table 3-5) are provided, very little detailed analysis of the sonde data is 

presented. A closer look at these data suggest that the “well mixed” assumption may not be valid 

during significant periods of time. For example, water temperature data for the South sonde 

location (unfortunately the only site for which continuous data are available at different depths) 

suggest ecologically significant differences in surface and bottom temperatures. The graph below 

shows South sonde surface (red) and South sonde bottom (blue) temperatures from June, 1, 2015 

through October 31, 2015, a period of time when the mouth of the SCRE was consistently 

closed. The graph clearly shows a relatively consistent 2-4 degree Celsius (C) difference between 

the surface and bottom sensors. The surface temperatures are generally within a range that would 

be considered stressful to steelhead, while the bottom temperatures are well within a suitable 

range. In addition to the vertical variation shown below, the data presented in Figure 3-34 show 

the spatial variation in temperature at different sites can vary by up to 3 degrees C as compared 

to the computed average temperature. 
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Recommend discussing the implications of these observed temperature differences in terms of 

habitat suitability and as they relate to the “fully mixed” assumption. 
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2) We recognize that data from the South bottom sonde were excluded from the analysis for 

approximately half of August 2015 (8/12-8-28) and almost all of September 2015 (9/2-9/28) 

(Table 2-3). The justification for the frequent and extensive data exclusions during the study 

period is provided in Section 2.2.3, which states that “[b]ased upon comparisons with in situ DO 

readings from the deployed sonde and spot checks from a recently calibrated unit, all data 

showing deviations greater than 2 mg/L at retrieval were considered out of range and flagged for 

exclusion.” While not entirely clear, this statement seems to indicate that the data from all probes 

on a given sonde, including the temperature and salinity probes, were excluded based on 

observed inconsistencies in dissolved oxygen data. 

 

Given that DO and temperature are measured on separate probes, and the DO probe is far more 

prone to malfunction (e.g., wiper malfunction), it does not appear reasonable to exclude 

temperature and salinity data based on DO probe malfunction. Moreover, it should be noted that 

temperature data from the surface sonde were not excluded from the analysis during the time 

periods when the bottom data were excluded, yet the surface and bottom temperature probes 

appeared to be tracking very consistently throughout the June-October monitoring period, both 

during excluded and non-excluded data periods. As such, we do not see a compelling reason to 

exclude the South sonde bottom temperature data from the analysis. 

 

Recommend either providing justification for the exclusion of South sonde bottom temperatures 

in August and September 2015 and other periods, or revising the assumption of well-mixed 

conditions, at least for temperature. 

 

3) As mentioned above, the qualitative water quality analysis described in the deliberative review 

draft appears to have been based primarily on the results of spot-check water quality profiles, 

particularly as it relates to supporting the “well mixed” assumption. However, accepting the 
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caveat of the potentially unresolved validity of the excluded South sonde bottom water 

temperature data discussed above, we note that seemingly significant inconsistencies between 

water temperatures profiles collected at the South sonde and continuous sonde data recorded 

before and after the profile was taken. For example, the August 12, 2015 (Figure D-19) and 

August 27, 2015 (Figure D-20) profiles for the South sonde do appear to support the assumption 

of vertically mixed water temperatures, yet the bracketing sonde data suggest a 3-4 C difference 

between surface and bottom temperatures. If, as we suggest above, the excluded bottom sonde 

temperature data should not be excluded, the observed inconsistencies between sonde and profile 

data raise doubts about profile data at other locations (e.g., north and central sondes) where we 

do not have concurrent continuous data at different depths. 

 

While extensive analysis of the data is beyond the scope of this review, we also note substantial 

inconsistencies between continuous and instantaneous measurements for dissolved oxygen data 

at the Central sonde (Figure 3-31), and for water temperature and dissolved oxygen data at the 

North sonde (Figure 3-32). As you may recall, our recommendations during the workplan 

development phase for these studies, we strongly encouraged the City to deploy sondes at 

varying depths at multiple locations, but were repeatedly told that the well-mixed conditions of 

the SCRE during closed conditions did not warrant the expense and effort of more extensive 

sonde deployment. The City did, however, agree to deploy surface and bottom sondes at the 

South location to justify the well-mixed assumption. Based on the sonde data we have reviewed 

for this location, this assumption does not always appear to be valid, at least for water 

temperature, and the lack of continuous data at different depths at other location now appears to 

potentially compromise the analysis. 

 

Recommend providing (a) an analysis of the noted inconsistencies between continuous and 

instantaneous data, (b) a justification for the apparent prioritization of instantaneous data over 

continuous data in the analysis, and (c) a thorough discussion of the potential implications of 

limited sonde data on the overall analysis and conclusions. 

 

4) Based on an initial review of salinity and dissolved oxygen data at the South sondes, it appears 

that vertically mixed conditions may be present for those water quality parameters. This raises 

the question of why water temperatures appear to be considerably cooler at the bottom. We note 

that most of the groundwater data collected during the Phase III and prior studies indicate cooler 

than ambient temperatures, as would be expected of groundwater. There appears to be a distinct 

possibility that groundwater inflows may be providing thermal refugia in the SCRE. 

 

While the use of thermal refugia by steelhead and other salmonids has been well established in 

freshwater systems, recent research in the Russian River estuary show that juvenile steelhead 

responded to closed sandbar conditions by moving considerable distances before aggregating 

near thermal refugia (Matsubu et al., 2017). The researchers conclude that their findings “show 

the importance of recognizing these strategies when contemplating changes to estuary 

management and highlight the significance of tributary hydrogeomorphic processes and 

groundwater linkages in subwatersheds that are sources of cool water for thermal refugia in 

intermittently closed estuaries.” 
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Recommend a comprehensive discussion of available surface and groundwater temperature 

data, the potential for groundwater inflows, and the ecological benefits of such potential inflows, 

in terms of habitat suitability under existing and reduced VWRF discharges. In addition, it is 

likely that temperature modeling is required in order to quantify differences in resulting thermal 

regimes due to effluent reduction scenarios. 

 

Matsubu, W., C. A. Simenstad, and G. E. Horton. 2017. Juvenile steelhead locate coldwater 

refugia in an intermittently closed estuary, Transactions of the American Fisheries 

Society, 146:4, 680-695. 

 

Beneficial Use Assessment 

 

1) We were originally told in the Work Plan that beneficial uses would be evaluated using 

weighting factors—e.g. some beneficial uses would have higher importance than others. While 

the text provides some information on this in a qualitative sense; weighting factors are not 

provided. It is not possible to determine if weighting factors alter the result and, if so, what the 

model’s outcome is to those various weighting factors. 

 

Recommend that more information be provided on the weighting factors and that some type of 

analysis be conducted to determine if the results are sensitive to modifications in the weighting 

factors. 

 

2) RARE Assumption 4: This assumption reflects the relatively narrow focus of the analysis as 

presented throughout the report. While aerial extent of open water, and changes in salinity and 

nutrient loading are undoubtedly factors that should be considered, water temperature, DO 

concentrations, and food resources do not appear to receive sufficient consideration in the 

analysis. We understand the inherent difficulties in temperature and dissolved oxygen modelling, 

let alone predictions of food availability under different discharge scenarios, but the importance 

of these parameters with respect to habitat suitability and productivity appears to be minimized 

by this assumption. Moreover, the apparent reliance on yearly means, minima and maxima, 

rather than more fine-grained analysis of time series of individual and concurrent parameter data 

(e.g., stage vs. temperature; air temperature vs water temperature) renders even the qualitative 

consideration of water quality data in the discharge scenario analysis very superficial. As 

described by Boughton et al. (2017), water quality parameters used to inform habitat availability 

and productivity for juvenile salmonids estuaries include temperature, DO and salinity, with 

suboptimal levels of these water quality parameters resulting in increased energy expenditure, 

slower growth, and eventually mortality at extreme levels. Aerial extent of open water habitat, 

which appears to have been the primary quantitative parameter used in the analysis of discharge 

scenarios, is arguably far less important than water quality parameters and food availability. 

 

Recommend a more thorough analysis and presentation of the sonde data (e.g., as individual 

time series and comparisons of concurrent parameter data), both in terms of existing conditions 

and reduced discharge scenarios. 

 

COMM 
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Can you be more specific as to which “target species” are included in this category. Is it correct 

to say that even with high water levels, if salinity is low, the value to COMM is reduced as most 

of the relevant species are marine.  Not sure how this interacts with MAR conclusion. 

 

Recommend providing further information on the target species and the salinity criterion used. 

EST 

 

Can you be more specific on the tolerance ranges that you used for estuarine species—are they 

the same as used for the focal species? Also, is there likely to be an impact on these species by 

the duration of closure events and can that be included in the model? 

 

Recommend listing estuarine species used in the evaluation and how closure was evaluated 

under various scenarios. 

 

MAR 

 

Not sure if MAR was given a zero weighting or just not evaluated. 

Recommend more explanation of weighting of MAR in evaluation. 

REC-2 

It can be assumed that if the campground is flooded that is a significant impact on this beneficial 

use. 

 

Recommend this beneficial use receive a higher weighting factor. 

 

WET 

 

See discussion above about elevations. Also, it is important to try to evaluate the effect of the 

discharge on invasion by Arundo. Presumably, more freshwater in the system will promote 

Arundo but it may also expand in the lower intertidal if water levels are lowered. Of course, the 

time of year when Arundo can become established should be considered. There is a lot of 

literature on its establishment and since it may have a significant impact on the quality of the 

habitat, it should be considered. 

 

Algal growth can be adverse if it occurs in the wetland habitats. The cover photo on the report 

seems to indicate substantial algal growth near the discharge in the riparian areas. Therefore, 

some evaluation of nutrient impacts on wetlands needs to be considered. 

 

Recommend that more evaluation be placed on the potential for Arundo to become established 

under various discharge scenarios.  Also consider how nutrients may affect wetland quality. 

 

WILD 
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Wildlife habitat can be significant impacted by the quality of the wetlands (see comments on 

Arundo above). In addition, wildlife habitat is dependent upon available food sources—large 

benthic invertebrates within SCRE. If available food sources are not present, habitat structure 

itself is not sufficient. There is some information on BMI in the report. Can these data be used 

to assess WILD? 

 

Recommend incorporation of BMI information into either WILD or EST. 

 

Determination of Enhancement 

 

1) Assumption 1: While we agree with the underlying premise of the assumption, we do not 

agree that “changes in habitat and water quality conditions” are adequately quantified to allow 

for a reliable comparison of potential changes under different discharge scenarios. 

 

Recommend either revising the analysis to incorporate greater consideration of water quality 

parameters, or revising the assumption to clearly acknowledge that physical habitat extent 

(defined simply as depths > 0.5 m) constituted the primary habitat suitability criterion considered 

in the analysis. 

 

2) Assumption 2: We are not convinced that the “accumulated information and modeling tools” 

are sufficient, particularly due to the apparent prioritization of physical habitat extent over water 

quality parameters, and the inadequately supported assumption of well mixed conditions. 

 

Recommend providing convincing evidence to support the validity of this assumption, or revise 

the assumption to clearly describe the limitations/constraints of the available data and tools. 

 

MEPDV Recommendations 

 

Assumption 2 notes that COMM, EST, MIGR, RARE, SPWN, WET, and WILD were of 

primary importance in determining the maximum amount that VWRF discharge can be reduced 

while still fully supporting the realization of each beneficial use, but does not describe the 

relative importance of each of these to the others (e.g., are COMM and RARE of equal “primary 

importance”? If so, why? If not, how was their importance weighted relative to each other?). 

 

Recommend describing weighting system used in the development of the MEPDV 

recommendations. If no such weighting system was used, recommend its development and use in 

the analysis. We suggest prioritizing (i.e., assigning greater weight) aquatic focal species in the 

analysis along with other highly weighted factors. 

 

2.0 Comments on Focal Species and Habitat Suitability 

 

Steelhead 

 

1) The report states that gammarid amphipods and chironomid midge larvae have been found to 

make up a large portion of the estuarine diet of steelhead, and notes that these prey items have 

been well documented in the SCRE (p. 153). Boughton et al. (2017) confirm the importance of 
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amphipods as a primary food source for steelhead, but consider chironomid midges to constitute 

prey of relative secondary importance. The report also notes that the SCRE BMI community 

composition varies considerably from other similarly-sized estuaries in coastal southern 

California, and acknowledges that species tolerant of disturbance, such as chironomid midges 

and oligochaetes, are more abundant in the SCRE than elsewhere (p. 148). In fact, these two taxa 

typically dominate the SCRE species composition. The report does not discuss the potential 

reasons for the unusual BMI composition of the SCRE compared to other similar estuaries, 

including the documented dominance of tolerant and secondary steelhead prey taxa, nor are the 

potential effects of different VWRF discharge scenarios on existing and future BMI population 

composition and dynamics discussed in any detail beyond “reduced VWRF discharge scenarios 

are likely to decrease the total BMI biomass supported by the SCRE” (p. 229) and “BMI 

community composition is likely to continue to be dominated by taxa tolerant of variable salinity 

conditions” (p. 230). An obvious question being raised by the available BMI data is how VWRF 

discharges have affected the SCRE BMI community, whether a reduction of VWRF discharges 

might shift the SCRE BMI community composition closer toward those observed in other 

southern estuaries? 

 

Recommend expanded and updated discussion of the importance of BMI abundance and 

composition relative to steelhead habitat suitability and productivity, including effects of existing 

and decreased VWRF discharges on BMI habitat suitability, and thus steelhead prey 

productivity. Update steelhead prey discussion with information provided by: 

 

Boughton D., J. Fuller, G. Horton, E. Larson, W. Matsubu, and C. Simenstad. 2017. Spatial 

structure of water-quality impacts and foraging opportunities for steelhead in the Russian 

River Estuary: An energetics perspective. NOAA-TM-NMFS-SWFSC-569. 

 

2) The analysis relies on only one quantitative habitat parameter: depth, noting that any depth 

>0.5 m is assumed to constitute suitable habitat, and that no maximum depth is believed to apply 

to this habitat. Depth, in turn, is used to determine the surface area extent of suitable habitat 

under varying discharge regimes.  While depth is certainly an important habitat factor for 

juvenile steelhead, it is arguably far less important than water quality parameters and should not 

be used as the primary determining evaluation criterion in the analysis. Moreover, the presented 

discussion of water depth as it relates to habitat suitability is overly simplistic, relying largely on 

Daniels et al. (2010), who do not provide any justification for their depth criteria, and should be 

updated with the far more thorough discussion of the depth-related trade-offs between foraging 

opportunities and predation risk provided by Boughton et al. (2017). 

 

Recommend reducing the analytical overreliance on depth as a habitat suitability factor and 

weighing water quality parameters more heavily. This may require a reevaluation of the “fully 

mixed” conditions assumption discussed above, which likely requires a more fine-grained 

analysis of continuous sonde data, as described above. 

 

3) The analysis considers the effects of water temperature on habitat suitability qualitatively, 

relying largely on temperature studies and recommendations applicable to freshwater systems. 

Boughton et al. (2017) discuss water temperature suitability in estuaries with a focus on thermal 

growth potential and consider water temperatures exceeding 25 C unsuitable. While we 



Appendix A 

10 

 

 

 

recognize the prevalent consensus that southern steelhead may exhibit higher temperature 

tolerances than more northern strains (e.g., Boughton et al., 2015), one must also consider the 

confounding effects of other water quality parameters in determining estuarine habitat suitability. 

 

As described by Boughton et al. (2017), “water quality rating criteria should be applied with 

caution, due to likely complex interactions in how temperature, salinity and DO affect salmonid 

energetics and foraging behaviors stemming from those energetics. For example, because 

metabolic rate increases with water temperature, it is likely that some levels of DO that are 

sufficient to prevent impairment at low temperatures may not prevent impairment at high 

temperatures. Similarly, the energetic demand of physiologically adapting to high salinity may 

interfere with tolerance for high water temperatures, which also has high energetic demand”. 

 

Recommend consider reducing the temperature criterion to 25 C, especially given the 

predominance of secondary BMI prey taxa and periodic low BMI abundances (e.g., 2015) in the 

SCRE. 

 

4) The analysis applies a minimum DO criterion of 5 mg/l, based on Daniels et al. (2010). 

Boughton et al. (2017) consider 5 mg/l in estuaries to constitute moderate impairment and 

recommend a minimum concentration of 6 mg/l as a “minimal or no impairment” threshold 

criterion. As described above, the use of more conservative water quality criteria in estuaries 

appear appropriate given the complex interactions between DO, temperature, and salinity, 

especially in light of potentially suboptimal foraging opportunities in the SCRE. 

 

Recommend consider increasing the DO criterion to 6 mg/l for steelhead. 

 

5) The analysis uses a salinity criterion of < 10 ppt and a dissolved copper criterion of < 5ug/l. 

Both of these evaluation criteria seem reasonable given the best information currently available 

(e.g., Boughton, 2017; Baldwin, 2015). However, no evaluation criteria are presented for 

additional water quality parameters relevant to steelhead habitat suitability (e.g., ammonia) do 

not appear to have been considered in the analysis. For example, see Carter (2008; previously 

provided) for discussion of sub-lethal impacts of ammonia and criteria recommendations. 

 

Recommend expanding the list of water quality parameters and evaluation criteria to include all 

parameters that influenced by VWRF discharges and are known to affect steelhead and tidewater 

goby habitat suitability. 

 

6) The report (p. 154) states: “Because adult steelhead as well as resident O. mykiss spawn at 

upstream locations within the tributary watershed of the Santa Clara River, fry are assumed to 

rear in upstream locations, with only smolt-sized individuals (i.e., sub-adults) using the lagoon 

for rearing prior to emigration. Because sub-adult steelhead are expected to be of comparable or 

greater size relative to other predatory fishes in the SCRE (e.g., sculpins, green sunfish), birds 

are the predominant predatory risk to steelhead in the SCRE.” This assumption appears to 

suggest that one of the three steelhead life history pathways documented by Hayes et al. (2008), 

namely the direct recruitment of juveniles to an estuary after spending only a few months in the 

upper watershed, would not occur with the Santa Clara River watershed and SCRE. While we 

recognize that the seasonal drying of the main channel Santa Clara River reduces opportunities 



Appendix A 

11 

 

 

 

for juveniles to reach the estuary, we believe insufficient data is available to support complete 

elimination of an entire life history pathway from consideration in the analysis. 

 

Recommend revising discussion of steelhead life stages that have the potential to occur in the 

SCRE, and reconsider predation risk accordingly. 

 

7) The report considers breaching frequency and duration in the context of adult and smolt 

steelhead migration opportunities, but appears to disregard this important habitat suitability 

parameter for juvenile steelhead rearing. Smith (1990) documented high productivity in estuaries 

during open, tidally-influenced conditions, as well as in closed lagoons that have fully converted 

to freshwater, noting however that the intervening periods of brackish conditions tend to present 

low productivity conditions. Breaching events during the summer low flow period are widely 

considered be stressful to detrimental to steelhead. For example, while steelhead are capable for 

adapting to full saltwater, the process comes at an energy cost that appears sufficiently large to 

affect growth (Boughton et al., 20017), and repeated unseasonal breaches (often artificially- 

induced at the SCRE and elsewhere) would be expected to significantly affect juvenile steelhead 

growth and survival. 

 

Recommend adding a discussion of the effects of summer breaching events on juvenile 

steelhead habitat suitability of the lagoons in general, and the SCRE in particular. 

Regarding breaching frequencies, the report concludes (p. 238): “Although salinity in the SCRE 

is typically very low during closed mouth conditions and variations in VWRF flows under 

alternative discharge scenarios do not appreciably affect salinity (Table 5-6), mouth breach 

frequency and duration of open mouth conditions is likely to decrease under reduced VWRF 

discharge scenarios, resulting in reduced ocean inputs to the SCRE (Figure 5-3 through Figure 5- 

5). However, because breach events primarily occur during winter, reductions in VWRF 

discharge are unlikely to have significant effects on salinity-related habitat suitability for rearing 

juvenile steelhead in the SCRE.” 
 

The analysis presented in Section 5.2 appears to directly contradict the underlined conclusion 

offered above. The model results summarized in Figures 5-3 through 5-5 and Table 5-8 suggest 

an ecologically significant reduction in both breaching frequencies and durations during the June 

-September juvenile rearing period under the 50% and 100% VWRF discharge reduction 

scenarios. Given the substantial efforts by regulatory agencies aimed at reducing unseasonal 

lagoon breaching frequencies throughout coastal California as part of steelhead recovery efforts, 

these results appear particularly relevant to the SCRE analysis. 

 

Recommend updating the analysis of the modelled breaching results as they pertain to different 

seasons/life stages under reduced discharge scenarios. 

 

Tidewater Goby 

 

1) The report assumes that more water in the SCRE will provide more rearing habitat for 

tidewater goby and that there will be a reduced risk of interactions with potential predators; see 

pages ES-10, ES-13. Non-native species detrimental to tidewater goby are found in high 

abundance in the SCRE and thrive in stable warm water and low salinity conditions.  An equally 
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valid assumption appears to be that the increased aquatic habitat will result in a greater 

abundance and density of non-native predatory species detrimental to tidewater goby resulting in 

greater predation on and competition with tidewater goby. The shift in fish assemblage to a non- 

native dominated system from 2008-2016 and the corresponding positive association between 

native fish assemblage and breaching events discussed on page 165 further challenge the 

assumption that increased aquatic habitat from the VWR discharge is beneficial for tidewater 

goby. 

 

Recommend revising or providing evidence for the assumption that more aquatic habitat will 

reduce predation on and competition by non-native species on the tidewater goby. 

 

2) Research by Spies et al 2014 provides information on duration of the pelagic larval phase for 

tidewater goby. Specimens analyzed with this work include tidewater goby samples from the 

SCRE, and the species was found to have a pelagic phase duration of 18-31 days. 

 

Recommend updating pelagic larval information, see pages 159 with: 

 

Spies, Brenton T.; Tarango, Berenice C.; and Steele, Mark A. (2014) "Larval Duration, 

Settlement, and Larval Growth Rates of the Endangered Tidewater Goby (Eucyclogobius 

newberryi) and the Arrow Goby (Clevelandia ios) (Pisces, Teleostei)," Bulletin of the 

Southern California Academy of Sciences: Vol. 113: Iss. 3 Available at: 

http://scholar.oxy.edu/scas/vol113/iss3/2 

 

3) Table 3-30 on page 162 indicates that tidewater goby is considered “abundant” in the SCRE; 

however, survey results in Figure 3-49 show tidewater goby numbers decreasing sharply since 

2010, with no detections in 2013 or 2014 and only minimal detections in 2015 and 2016. This 

time period represents 5 plus generations of decline for the tidewater goby. In contrary, 

Mississippi silverside which was the most numerous species encountered in the 2015 and 2016 

survey results in Table 3-31 are only considered “common” in Table 3-30. 

 

Recommend revising Table 3-30 to indicate that tidewater goby is “uncommon” or “variable”, 

unless other survey data can support an “abundant” qualification. Would also revise Mississippi 

silverside and western mosquitofish to be listed as “abundant” in Table 3-30. 

 

4) Mississippi silverside is one of, if not the most, abundant fish in the SCRE and is known to 

feed on larvae of other fish species. Swift et al 2014 poses that Mississippi silverside could pose 

a significant risk to tidewater goby through predation of the pelagic larvae. The threat of 

predation to pelagic larvae is included for wester mosquitofish on page 167; however, is not 

included for Mississippi silverside. 

 

Recommend including text on Mississippi silverside as a threat for predation of larval tidewater 

goby. Update Table 3-30, changing Mississippi silverside from “no” to “yes (larval)” under the 

“Tidewater goby predator column”.  Incorporate the Swift et al 2014 paper as appropriate: 

 

Swift, Camm C.; Howard, Steve; Mulder, Joel; Pondella, Daniel II; and Keegan, Thomas P. 

(2014) "Expansion of the non-native Mississippi Silverside, Menidia audens (Pisces, 

http://scholar.oxy.edu/scas/vol113/iss3/2
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Atherinopsidae), into fresh and marine waters of coastal southern California," Bulletin of 

the Southern California Academy of Sciences: Vol. 113: Iss. 3. Available at: 

http://scholar.oxy.edu/scas/vol113/iss3/1 
 

5) The invasive shimofuri goby has become established in the upper watershed of the Santa 

Clara River Watershed, and poses a significant threat to tidewater goby if it reaches the SCRE 

(Howard and Booth 2016). This species has the potential to prey upon and potentially out 

compete tidewater goby as it fulfills a similar ecological niche (see work by Matern and Fleming 

1995 and Matern 2001). Shimofuri goby salinity tolerance is lower than tidewater goby, and has 

been found to not exceed 21 ppt in laboratory conditions. Maintaining low salinity water quality, 

diluting estuary salinity levels during breaching events, and maintaining areas of low salinity 

during breaches, may all further contribute to providing suitable habitat for shimofuri goby. This 

species is not addressed in the document and should be incorporated with the threats facing 

tidewater goby survival in the SCRE. 

 

Recommend including analysis and an evaluation on the threat shimofuri goby poses to 

tidewater goby. Additional analysis should be provided to determine if the VWRF discharge is 

increasing habitat suitability for shimofuri goby.  Publications to review and include are: 

 

Howard, S.R., and M.T. Booth. 2016. Range expansion of the Shimofuri goby (Tridentiger 

bifasciatus) in southern California, with emphasis on the Santa Clara River. California 

Fish and Game 102(2):45-49. 

 

Matern, S. A., and K. J. Fleming. 1995. Invasion of a third Asian goby, Tridentiger 

bifasciatus, into California. California Fish and Game 81:71–76. 

 

Matern, S. A. 2001. Using temperature and salinity tolerances to predict the success of the 

Shimofuri Goby, a recent invader into California. Transactions of the American Fisheries 

Society 130:592–599. 

 

Snowy plover/Least Tern 

 

1) Both species are migrants to the SCRE and do not adequately represent year round residents. 

The least tern is a piscavore and the snowy plover feeds on insects and small invertebrates at the 

immediate shoreline near their nesting sites. Most resident species such as shorebirds and 

herons/egrets forage over a larger area and in the case of shorebirds, feed on benthic 

invertebrates. These species were stated to be represented within the WILD beneficial use 

analysis based on habitats as designated by the CDFG (1988). However, it is not clear from the 

report if exposed mudflat habitat was one of the habitat areas evaluated in the model as it appears 

that it may be included within wetland category that can include both vegetated and non- 

vegetated habitat. 

 

Recommend that the habitats to be evaluated include shallow water/mudflat areas that would 

more accurately depict the benefits under WILD. 

http://scholar.oxy.edu/scas/vol113/iss3/1
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2) As demonstrated in the graphs in response to habitat area change, nesting habitat is similar for 

both species with SCRE stage, however, foraging habitat for snowy plover decreases with stage 

and least tern foraging habitat increases with stage (presumably due to increased open water 

habitat). It is not clear whether the two off-set one another in the analysis and how that is being 

weighted, if at all in the model. Also, snowy plover are more likely forage only on sand bars, not 

mudflats which may be exposed at lower stage. 

 

Recommend that an analysis be run that compares mudflat area at various stages with snowy 

plover foraging area to see if there is a significant difference. If so, it may be necessary to 

consider if adding an additional focal species, e.g. shorebirds, would alter the findings. 

 

3.0 Additional Comments/Recommendations on data analysis/modeling 

 

1) Some of the profiles do demonstrate periods of stratification; especially with salinity and 

dissolved oxygen. Wind mixing may play a role in reducing stratification, especially with 

shallow water conditions. Is there any relationship of the stratification events with either water 

level, inflow of discharge water, and/or temperature of inflows? 

 

Recommend that there be a correlation analysis be performed to see if the observed periods of 

stratification with either discharge rates or water level conditions at the time. 

 

2) Despite previous requests, no temperature modeling is provided. Nor is any estimation of 

future thermal regimes due to reduced inflows. Only the following is provided: “Cumulatively, 

the information above suggests that the increased lagoon depths under current conditions results 

in somewhat lower temperatures than under reduced discharge scenarios.” (Pg. 220) 

 

Recommend Temperature modeling be conducted to compare potential differences between 

scenarios, as at present conditions exceed thermal suitability thresholds during times of the year. 

 

3) In the water budget modeling VCWPD Station 723 flow data were used for a portion of the 

simulation period. As noted in the report these data are often not reliable, particularly for lower 

flow conditions. Furthermore, UCWD flow below Freeman Diversion were used for another 

part of the simulation period. There is a significant losing reach downstream of the Freeman 

Diversion (it is not uncommon for 60-80 cfs to percolate) which would result in these flows 

being much larger in magnitude than what actually flows to the estuary. 

 

Recommend Compare gage data to actual flow measurements to either validate the flows used 

are reasonable or develop an adjustment (up or down) for flow records applied to the model. 

Reassess model calibration based upon this and other suggested changes 

 

4) Groundwater flow assumptions - “Pond seepage in this area seepage flows were assumed to 

flow to the ocean and were included in the SCRE water balance.” (Pg. A-3) Aside from the 

typo, do you mean they were excluded from the water balance? 

 

Recommend Revising text to clarify how these flows were or were not incorporated into the 

modeling. 
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5) Unmeasured GW flows were used to close the water balance. Likely a large portion of these 

“unmeasured flows” are not groundwater at all and are more likely wave over wash, particularly 

immediately following a closure event. After which they would diminish significantly as the bar 

elevation builds. The use of the stage relationship to estimate these unmeasured flows may result 

in an overestimate of GW contribution to the lagoon, particularly during reduced effluent flow 

scenarios, which may result in differences in estimated beneficial uses, altering the outcome of 

the MPEDV selected. In addition, better estimation of wave over wash may improve the 

simulation of salinity with the Estuary Mixing Model. 

 

Recommend Including a separate estimated wave over wash input to the model to improve 

(reduce) the unmeasured GW flows input at lower lagoon water levels. 

 

6) Lagoon water levels are used to trigger breaching events. Different triggers are used for 

different seasons and low and high runoff conditions. The berm elevation is likely not linked to 

season or flow, rather it is linked to wave energy. 

 

Recommend Tying these breaching thresholds to the relevant driving force. It is highly likely 

the results will be similar (wave energy is probably correlated with precipitation). Other efforts 

to simulate berm building and breaching dynamics in California bar-built estuaries have 

mechanistically relied upon both fluvial (runoff) and coastal (wave energy) inputs, for example 

see Rich et al. (2013) and Behrens et al. (2013). 

 
Behrens, D.K., F.A. Bombardelli, J.L. Largier and E. Twohy. 2013. Episodic closure of the tidal inlet at 

the mouth of the Russian River – a small bar-built estuary in California. Geomorphology, 

http://dx.doi.org/10.1016/j.geomorph.2013.01.017 
 

Rich, A., and E.A. Keller. 2013. A hydrologic and geomorphic model of estuary breaching and closure. 

Geomorphology 19: 64-74. 

 

7) Lagoon water level is poorly simulated for portions of 2015. This is explained in the text as 

due to a wider berm resulting from the placement of dredge spoils to the west of the lagoon, 

which seems reasonable. However, the model is calibrated to simulate this anomalous condition, 

and it requires higher “unmeasured GW flows” to close the water budget.  This results in an 

over-estimate of “unmeasured GW flows” (see earlier comment as well), which could have an 

impact on the results of the reduced effluent inflow scenarios. 

 

Recommend Calibrating water budget model to the typical conditions that occur through the 

summer months of 2015, which would result in the model underpredicting water level during the 

initial filling period of 2015. However, the model would better reflect conditions during the 

extend closed mouth period later in the year. 

http://dx.doi.org/10.1016/j.geomorph.2013.01.017
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SCRE Phase III September 2017 Draft Report 

Comments on Chapters 5 & 6 

Comments provided by: Mike Podlech, Mike Josselyn, Dan Chase and Chris Hammersmark 

October 10, 2017 

 

As requested by Stillwater, these comments represent “bullet points” on significant issues that we have 

found in our review of Chapters 5 and 6. These were done in preparation for our technical team phone 

call on October 12, 2017. 

1. Overall comment: Reiterating comments made during the October 4, 2017 conference call, we 

recommend that the draft report as a whole, and Chapters 5-6 in particular, acknowledge the 

limitations of the analysis as they pertain to water quality (e.g., water temperature, DO), and 

emphasize that “habitat suitability” in the context of the analysis relies heavily on “physical 

habitat availability” over habitat quality, particularly for more sensitive species such as 

steelhead. Since open water habitat extent drives a large part of the AHP analysis, this is an 

exceedingly important disclosure to include and reiterate in applicable report sections. 

 
2. Page 207: Not sure what is meant by the “existing beneficial uses” as it implies that existing 

conditions (0% diversion) is somehow supporting beneficial uses that need to be sustained— 

when in fact, we are trying to figure out what discharge will result in the best combination of 

beneficial uses for SCRE and how to maintain as natural a system as possible given other 

constraints/anthropogenic effects on SCRE. 

 
3. Page 208: I think that is better to say that the AHP is one tool—but not to say that “to resolve 

this”. Seems that we are assuming that this tool is the only way to resolve the decision when in 

fact it is just a tool. I think we need to recognize the pros and cons of this tool more in this 

section. I really am not an expert in this tool, but this slide show states some of the cons related 

to difficulty in modifying the model once set up, the difficulty of use when number of criteria is 

high. https://www.slideshare.net/ujjmishra1/analytic-hierarchy-process 
 

To me, it is an interesting procedure, but I think a more critical review is needed at the start so 

that the readers do not think it is the “final decision maker”. Here is a link to the complexity of 

this tool and how sometimes poor assumptions lead to poor results… 

http://www.sciencedirect.com/science/article/pii/S0895717707001033 
 

4. Page 212: Concerned about the steady state assumption in the model that drives the 

wetland/riparian community area. I understand that during the dry season, there may be an 

equilibrium, but it gets reset (in most years) by winter/spring breaches and sometimes summer 

breaches by humans. I think more discussion needs to be made on how this model may 

https://www.slideshare.net/ujjmishra1/analytic-hierarchy-process
http://www.sciencedirect.com/science/article/pii/S0895717707001033
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overestimate vegetated wetland (especially riparian areas) as the tendency is for storm events 

to reset the lagoon. Mass exodus of riparian vegetation would take some time to recolonize. 

Aerial photos before the VWTP was constructed do not show a large extent of riparian 

vegetation in the SCRE (e.g 1947, 1967) so it is hard to believe that under zero discharge, the 

open water area would be significantly reduced as predicted in the model. 

 
In addition, on this page, there is no mention of Arundo, which is likely to be the first colonizer 

of these ‘available’ wetland areas.  So, the estuary beneficial use may be diminished if non- 

native species are the dominants in the freshwater systems that you modeled. Somehow this 

needs to be considered in the GIS assumptions as the figures seem to simply show a conversion 

from one “natural” habitat to another. I realize that this assumption would drive towards higher 

VWRF discharge, but Arundo may also be the first to colonize riparian areas that are flooded and 

the trees die. It may be necessary to consider an adaptive management program to deal with 

Arundo invasion so that some areas subject to change by the discharge can be managed to 

promote native community establishment. 

 
5. Table 5-4 drives the scenarios in Appendix F. More detail is needed on the justifications. When 

water levels are high, it suggests that riparian converts to freshwater marsh, but as described 

above, the riparian may die out and Arundo will replace it. Also, how does the AHP handle the 

areas in your depictions when it states “open water (exposed mudflat when mouth open)? 

Does the model have a temporal factor worked in that shows that in the winter when the mouth 

is open, that those species dependent upon open water will have less habitat? 

I agree that when the campground “wetlands” are flooded, this is not a good outcome. There 

are pollutants (oil and grease), flooding of toilets, and other problems that should not be 

modeled as beneficial habitat conversion. The SCRE McGrath Feasibility Study showed that 

there was low DO water in the campground, that in the event of a breach would flow into the 

estuary and likely be detrimental. 

6. Page 220-222.  This section needs much greater clarity on how the various factors are included 

in the model to estimate water. For example, I am not sure how the hydraulic residence time is 

used in the model. Please explain where this is used to determine water quality parameters. 

Why does scenario 11 result in a higher HRT similar to scenario 7 (60% diversion). With water 

quality a major consideration, there needs a clearer explanation of how all the factors you are 

discussing in this section relate to a finding with various discharge scenarios. 

 
7. Page 231:  Sport and Bait fish are more likely to be supported in the portion of the lagoon 

closest to the beach. But the model does not distinguish between open water in the riverine 

portion vs that within SCRE proper. Suggest changing metric to only area within the SCRE. Also, 

can you provide evidence that green sunfish could not escape higher salinities by just moving to 

another portion of the estuary where the water is fresher. Seems that the lower scoring of 

longer duration salinity is really not a viable factor under COMM. 

 
8. Page 234 and Table 5-12. Open water is driving the EST variable, when in fact, it is a range of 

habitats that is important to this…including vegetation and wildlife. Focusing on fish along 



Appendix B 
 

 

 
 

seems to duplicate COMM and RARE and pushes more towards open water habitat. This 

variable needs to be re-written, but time doesn’t permit us to make a recommendation at this 

point. 

 
9. Section 5.5.6 Shouldn’t fish RARE species be separate from avian and plant RARE species? The 

inclusion of all RARE species into one category seems to homogenize the results and skews the 

scoring to a more full estuary being the better discharge scenario. For the avian species, they 

have the opportunity to forage in areas outside the SCRE lagoon, as CLT can and does forage in 

the ocean and WSP would use the tidal area of the beach for foraging. The fish RARE are more 

directly tied to the SCRE estuary for part/all of their life cycle. This would also provide more 

weighting towards two (or three) RARE categories, and further reduce the weighting for less 

important categories in the hierarchy such as REC-1 and COMM. 

 
10. Data reported in Table Fish counts by species and sampling dates for seine surveys conducted 

2015–2016 should be checked: 

The Mississippi silverside number reported in the June 2015 report appears too low; the total 

does not account for any of the “>” values recorded. 

Each survey had a different number of sample sites and total area sampled. Recommend 

standardizing the number of fish collected by the Catch Per Unit Effort, to provide a more 

accurate evaluation between surveys. 
 

Survey Date Locations Sampled Total Area Sampled (sq ft) 

Jan 2015 Not In Appendix B Not in Appendix B 

Mar 2015 22 8,000 

Jun 2015 20 2,500 

Sept 2015 17 4,200 

Sept 2016 20 12,250 

 

11. Section 5.5 What’s the basis for the current order of each beneficial use? Should this order be 

based on the weighting of most important to least important use? 

 
12. Section 5.5.6.1 RARE Aquatic Species 3. Physical habitat area for tidewater goby spawning; for 

the Score of 0: 

Previously provided comment: I'm not sure the 30% cut off makes sense for this threshold 
(between “0 “points and “1” or more) for tidewater goby spawning and rearing habitat 
metrics. USFWS 2005 recovery document states tidewater goby habitat that’s smaller than 
about 5 acres generally have histories of extinction, extirpation, or low population levels. Most 
of the stable populations of tidewater goby are found in habitats that are 5 to 125 acres in size. 
It seems like avoiding a lagoon size of 5 acres or less would be a "0". Based on the tidewater 
goby rearing habitat figure (5-11) all of the scenarios would provide >5 acres of habitat, with 
10% still providing over 10 acres. For spawning habitat (figure 5-12) all of the scenarios would 
provide >5 acres of habitat, with 20% still providing around 15 acres. 
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In fact, almost all the variables under RARE have 100% of maximum open water area with 
highest scoring. The variable for steelhead and tidewater goby does have a depth, but others 
seem to include both the SCRE and Riverine habitats when the latter may be less desirable for 
least term foraging, for instance. Terns can use the ocean even when the lagoon is lower. 
There is also an assumption that western snowy plover actually benefit from having longer 
berm foraging area, when given the low numbers, the amount of available food is less 
important that protection from predators, for example. So, available foraging area may not be 
the controlling factor on the population size and unimportant as a factor allowing the species 
to be retained within the study area. 

 
13. Section 5.5.6.1 RARE Aquatic Species 5. Salinity conditions selecting against tidewater goby 

predators and competitors; for Score of 1: 
 

Shouldn’t a score of “0” be for a discharge scenario that provides 0 days of salinity >18 ppt and 
then a continuous score between 1-2 for 1-7 days at salinity >18 ppt. It seems that having some 
days at salinity >18ppt would be scored higher than no days at or above that threshold, and any 
scenario that does not have any days >18 ppt should not receive a 1. 

 

14. Water Contact recreation is a low beneficial use and it is more related to accessible water rather 
than total water open area. In other words, the only really accessible water would be near the 
campground and the back of the beach. The campground has only one or two trail heads that 
lead to the water, so it may actually be the length of the beach (same criteria as used with the 
snowy plover) 

 
15. Boating is also not necessarily related to the amount of open water, but to access to that open 

water. It seems that by relating so many uses to the amount of open water, it just pushes the 
analysis to more discharge when in fact there may be many other issues affecting use. As long 
as there is any amount of open water, someone could put an inner tube in it! They could care 
less if it was 5 acres or 100 acres! It is the availability of the launching areas (e.g. not too far to 
carry the boat) and the quality of the water. This needs to be entirely rethought. Maybe use 
criteria 4 from the camping analysis. 

 

16. 5.5.8.1 REC 2 number 2 Opportunities for camping; scoring: is it known how much flooding the 
campground can have before CA State Parks would close the entire campground? Maybe this 
metric should be a 0 or 2 score possible, with the threshold being when the campgrounds would 
be open or closed. 

 

17. Page 259: The Board considers riparian habitat as a wetland habitat just like freshwater wetland 
when it comes to beneficial uses 
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0 
026.pdf 

 

Therefore, it seems incorrect to based WET on freshwater marsh only and not consider, at least 
in some way, riparian habitat. Otherwise, this factor seems to favor freshwater marsh and not 
riparian habitat which is a key habitat component to the SCRE. May need to create another 
variable to assess riparian habitat beneficial uses. 

https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
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18. Page 264. The decline in available mudflat assumes that riparian habitat colonizes areas near 
the beach when these areas may be scoured. I would suggest some threshold where riparian 
habitat reaches a maximum at a lower discharge scenario rather than increasing. Needs more 
discussion as it is surprising that riparian habitat hasn’t expanded to the maximum already 
during the drought years. 

 
19. Concerned with including the scoring and ranking in the Appendices from the August 2017 

workshop; pages 120-126. The AHP was in a draft form at the time, and the workshop discussed 
several changes that should be made to the various criteria. The scoring and ranking of the draft 
form of the AHP was done as an exercise, as some of the criteria scores are likely to change with 
an updated AHP.  By including the scores and ranking with the report, it gives the appearance 
that recommendations to criteria scoring would have been made after reviewing how each 
scenario scored for a given metric. Recommendations to scoring criteria and categories were 
provided before scenario scores were run. 

 
20. Page 268. Somewhere there needs to be some recognition on how many times some of the 

factors in the analysis are being used—for example, the number of times that % maximum open 
water receives a high score. It seems to be very repetitive in each of the factors and I think a 
summary table showing # times a variable is part of the analysis would be useful here. 

 
21. Page 269. This chart is a good place to discuss the overweighting of RARE, but also needs to 

point out that RARE also benefits from more open water and that there are limitations in the 
succession model that can greatly skew the outcome. 

 
22. Page 270:  Should be expanded to discuss limitations of AHP. 

 
23. Page 271: We would like to revisit this conclusion section once some of the issues above are 

resolved and discussed in more detail. 

 
24. Section 5.3.2.1: Please explain why evaporation is excluded from the hydraulic residence time 

calculations? Figure 4-4 suggests evaporative losses can be significant. 

 
25. Section 5.3.2.4: The statement “reaeration by wind-mixing is relatively high” appears here and 

elsewhere in the report, but is never quantified in any way. 
 

26. Section 5.3.2.5: The heat balance modelling appears to support the notion that VWRF discharges 
do not significantly affect SCRE water temperatures within an assumed well-mixed equilibrium 
state. However, different VWRF discharge scenarios are expected to alter equilibrium stage by 
up to 6.3 ft (Table 5-5), and could therefore affect thermal stratification suggested by South 
sonde data. Recognizing our differences in opinion regarding the validity of the sonde data, this 
section would benefit from (a) a through description of the limitations of the water temperature 
analysis used in this study, and (b) at least a qualitative description of how future changes in 
equilibrium stage may affect potential localized (the South bottom sonde was located 1-2 ft 
deeper than the other two bottom sondes) vertical temperature variations, and therefore the 
availability of potential temperature refugia. 
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27. Section 5.5.1.1, Salinity conditions suitable for freshwater sport fish: Here and/or elsewhere, 
please describe the basis for selecting a 7-day elevated salinity duration threshold for this 
analysis, or acknowledge that it is largely arbitrary. 

 
28. Section 5.5.1.2: “Assuming constant VWRF nutrient concentrations across discharge scenarios, 

nutrient loading from VWRF discharge decreases linearly as a function of decreasing discharge, 
with each 10% reduction in discharge resulting in a 10% decrease from current nutrient loads.” 
Please explain why nutrient loading rather than concentration is used in the DO analysis? While 
total loading would decrease linearly with decreased discharges, nutrient concentrations would 
not change linearly. Given that eutrophication potential is used as a proxy for the DO analysis, 
and this potential is described in terms of nutrient concentrations elsewhere in the report (e.g., 
Table 3-19, Table 5-9), why is nutrient loading used in scoring DO conditions? 

 
29. Section 5.5.2.1, Physical habitat amount: “The amount of suitable habitat for native estuarine 

fish species is quantified by the fraction of the maximum open water habitat simulated by the 
water balance under equilibrium closed mouth conditions for any of the VWRF discharge 
scenarios.” As we commented in our review of the AHP Draft Hierarchy spreadsheet, quantifying 
the amount of “suitable” habitat as a fraction of maximum simulated open water habitat 
inherently selects for higher discharge scenarios. Recognizing the lack of quantitative water 
quality assessment tools used, this factor and metric should be defined as evaluating the 
amount of “physical” habitat, not “suitable” habitat. 

 
30. Section 5.5.4.1, Migration opportunities: Why were only three discharge scenarios (0%, 50%, 

and 100% reductions) modelled? Please model the other discharge scenarios as well (see 
following comment). 

 
31. Section 5.5.4.2: “Modeled results indicate steeper reductions in the number of open mouth days 

with each 10% reduction in VWRF discharge associated with Scenarios 1–6, with relatively minor 
decreases in Scenarios 6–11.” This statement is based on only three modelled scenarios (see 
above). While the limited data presented in Figure 5-9 supports this statement, the limited data 
set does not allow for a reliable assessment of the rate of decrease between scenarios. 
Modelling of other scenarios may show that the slope of the reduction rate changed with higher 
or lower discharges than those represented by Scenario 6. Please model the other discharge 
scenarios so the inflection points can be evaluated more accurately. 

 
32. Section 5.5.6.1, factors considered but not included: This section is missing the water 

temperature factor. 
 

33. Section 5.5.6.2: Consistent with our comment on Physical habitat amount above, recommend 
editing the first sentence from “Juvenile steelhead rearing habitat is maximized under Scenario 
1…” to “Physical juvenile steelhead rearing habitat is maximized under Scenario 1…”. 

 
34. Section 5.5.9: Suggest reminding the reader that analysis of this beneficial use is focused on 

non-TWG spawning. 

 
35. Section 6.5.2: “Understanding that variations in open water, vegetation, and wetland extent are 

variable within the SCRE in response to flood scour and berm position, we recommend that an 
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MEPDV of up to 50–60% is possible and would be protective of the ecological functions of the 
SCRE, including aquatic habitats supporting native fish species, nesting and foraging habitat for 
many native birds as well as other wildlife species.” Recommend noting that a 50-60% reduction 
in discharges is estimated to reduce equilibrium stage by 2.9-3.6 ft, thereby reducing the 
potential for vertical temperature variations that may provide localized temperature refugia for 
steelhead. 



 

 

 

State of California -  Natural Resources Agency EDMUND G. BROWN JR.. Governor 

DEPARTMENT OF FISH AND WILDLIFE 

South Coast Region 

3883 Ruffin Road 

San Diego, CA 92123 

(858) 467-4201 

www.wildlife .ca.gov 

 
December 5, 2017 

 
Ms. Gina Dorrington 

City of Ventura 
501 Poli Street, Room 120 

Ventura, CA 93002 

(805) 658-4720 

gdorrington@ventura.net 

CHARLTON H. BONHAM, Director 

 
 
 
 
 

Vii 
DEC 11 2017 

 
WASTEWATER DIVISION 

 

Subject: Comments on the Notice of Preparation  of a Draft Environmental  Impact Report  

for  the Ventura  Water  Supply  Project (SCH# 2017111004) 

 
Dear Ms. Dorrington: 

 
The California Department of Fish and Wildlife (Department) has reviewed the above 

referenced Notice of Preparation (NOP) circulated by the City of San Buenaventura (Lead 

Agency) for a Draft Environmental Impact Report (DEIR) for the Ventura Water Supply Project 

(Project). 

 
The Project proposes the following components: 

 
Development of new water supplies to augment the city's current ;water supply; 

Installation of new diversion infrastructure projects, including Treatment Wetlands, that 

would divert tertiary treated flows to water reclamation uses, currently directed to the 

Santa Clara River Estuary (SCRE); 

•· Maximizing potable reuse of recycled water through implementation of the 

VenturaWaterPure project; 
• Assessing imported water through the State Water interconnection project; 

• Providing groundwater treatment; 

• Implementing an ocean desalination facility; and 

• Construction and operation of an Advanced Water Purification Facility (AWPF). 

 
The following comments and recommendations have been prepared pursuant to the 

Department's authority as a Responsible Agency under California Environmental Quality Act 

(CEQA) Guidelines section 15381 over those aspects of the proposed project that come under 

the purview of the California Endangered Species Act (CESA; Fish and Game Code § 2050 et 

seq.) and Fish and Game Code section 1600 et seq., and pursuant to our authority as Trustee 

Agency with jurisdiction over natural resources affected by the project (CEQA Guidelines § 

15386) to assist the Lead Agency in avoiding, minimizing, and mitigating potential project 

related impacts on biological resources. 

 
Specific Comments 

 

Southern  Steelhead  Trout (Oncorhynchus  mykiss):  The SCRE has long been recognized as 
35.1 important habitat for rearing of the federally endangered Southern steelhead trout fingerling until 

they reach maturity as adults, and can survive the tough conditions of the open Pacific Ocean. 
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CDFW recommends that all components of the Project are sufficiently analyzed to prevent pre 
mature breeches of the sand-berm and prematurely flush immature steelhead smelt and 

fingerlings into the open  ocean. 
 

Tidewater goby (Eucyclogobius newberry1): The SCRE is an important habitat for the federally 
35.2 endangered tidewater goby. Adult tidewater goby depend on the estuary for foraging   and 

breeding habitat. Breeches to the estuary must carefully be considered as adult tidewater goby 
need to be able to find cover in sustainable submerged estuary plants, during mild breeches, to 

prevent being flushed into the open ocean. · 
 

35.3 CDFW recommends that all components of the Project are sufficiently analyzed to prevent pre 

mature breeches of the sand-berm. 
 

Ca.lifomlaLeast Tem (Stemula antiJlarum Orownl) and.Western S,nowy Plover (Charadrius 
35.4 alsxandt:inus nivosus): The fede,rally listed Califom;,a leasttern and We.stern, snowy plover are 

p.rjmarn ,.. attracted to bays, es,tuaries1   and nearshore rock and gravel hablti:1ts along the coast. of 
the·Pacific Ocean. with'n a very limited range of Souttien, California, ihc!ud!ng the vicinit,y of the 
SCRE. However, wintering locatio.ns are actually unknown, but. suspected to include many 
areas along the Pacific Coast. Nests sites are commonly situated on barren to sparsely 
vegetated places, near wa,er1  normally onsandy or gravelly substrates. Nesting begins by mid 
May and ls usually complete by mid Jun:e. 

 
COFW recomme.nds protocol surveys be cond ucted during the approp11 ratetime of year by a 

35.5 qualified ornithologist prior to adoption of an environmental document and subs.equentlyprior to 

any ground disturbance ,activities. The results of the -surveys may influence the requirement of 
additional mibgatfon me.asures, and selection of the appropriateness and typ,e of environmental 
document for the Project. Survey protocol and guidelines for Caliifomia least tern and We.stem 
snowy p over can be located at. hUps://www.wiildlife.ca,g,ov/ Conservation/Su.rvey-Protocols. 

 
CDFW reco mmend·s that the env,ironmental document. ,include i.n-depth analyses of ihow Pr oject 

35.6 related d version actrities will affect the·estuary, Estuary habitats are sensitive to environmental 
,chang,es and could be perma.nently rmpacted by future ongoJng dfverslons: ocean water quarity 
ln the SCRE and ocean 1in.t erface could be d amatlca1lly impacted as a reduction in the 
freshwatertidal i:nterface, and lncr,e sed concentration of sedimentation and contaminati,on due 
to, runoff from impe:rv,iou s surfaces (Uchiyam:ai, ldica, McWilliams, & Sto tzenb  ch1 2014). 

Desalination  Entrainment and Impingement:   The Department is concerned about the potential 
35.7 effects to marine resources from impingement and entrainment by the proposed open water 

intake portion of the Project. We prefer the method of drawing salt water from directionally 

drilled wells (slant wells) for desalination to avoid fish and fish egg and larvae entrainment and 

impingement that would occur when using direct ocean intakes with wire mesh.    We remain 

concerned with wedge wire screen and other screen technologies claiming to reduce fish 
production impacts, and we would recommend mitigation for losses to fish production for   any 

35.8 proposed direct draw of salt water from the ocean. Impacts to marine organisms other than fish 

may occur. Additional species impact analysis should be included   in the DIER 

 
Additionally, long-term monitoring, testing and fish impact analysis should be conducted if fish 

screens and direct ocean draw are proposed alternatives. Additional fish screen monitoring and 

impact analysis should include the following: 

 

3.9 
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.
•
. 
• 

biofouling of screen technol_ogy 

entrainment of organisms smailer than the screen mesh size 
maintenance  of the screens 

 

Desalination Brine Discharge and Water•Quality: The Department is concerned about the 
3.10 discharge of brine effluent to the marine environment  and potential harmful impacts to marine    

life. We recommend that the Project re\(iew the State Water Resources Control Board Ocean    

Plan Amendment for Desalination. The Project should at a minimum follow the policy detailed in  

the Desalination  Amendment.   We prefer that brine discharge impacts  be avoided where  

feasible. Several brine discharge alternatives should be a,:,alyzed, pilot tested and chosen based 

on scientific data indicati_ng that it will avoid marine water quality i.n:,pacts, and marine. species 

impacts, or based on data showing that impacts will be reduced down to insignificant  levels. The 

DEIR should fully describe potential marine environmental effects from each brine effluent 

discharge alternative. In addition, a robust monitoring plan is recommended for any alternatives that 

propose direct ocear:, dis charge.of brine waste to insure that the discharged effluent is fully mi. ed 

and is properly diluted_for protection of marine resources. 
 

Construction and Operational Impacts to Marine Life and Habitat: The Department is concerned 
3.11 about potential Project impacts to kelp, eelgrass, nearshore, intertidal, ar:,d rocky substrate 

habitats, especially fror::n construction and operational activities. We recommend developing a 

monitoring and mitigation plan for rocky habitat, kelp beds, nearshore, interti_dal, su[fgrasses and 

eelgrasses adjacent to any Project construction or operat_ion activities before, during and  after 
construction or operations. The plans shou)d be comprehensive and should be adaptive in nature. 

Finally, the plans shou)d include elements for impact monitoring, avoidance and minimi.?:ation 
(developed in coordination with the Department) for any identified kelp beds, eelgrass, surfgrass,  

rocky substrate, sensitive or listed fish and invertebrates  as well as   fish 
spawning habitat (e.g. California gruni_on).  Should significant and unavoidable construction or 

3.12      operational impacts occur to sensitive marine habi.tats and species, mitigation   will be required. 

In addition, the Department i_s concerned about the short-term impacts from beach excavations 
3.13 and dredging:activities should they be prop  s_e_d for the construction phase.  We recommend· 

using all best management practices (BMPs) for dredging, includir:,g the use of the clamshell 
bucket dredge and coordinating with the Department prior to commencing dredging or beach 

activities.   - 
 

We are also concerneo about the sour:,_d levels generated by underwater con_ truction activities. 

3.14 This includes,  buJ not limited to, dredging, pile driving, and directional drilling.  The Department   

is a signatory  agency to the Agreement  in Principle for Interim Criteria for Injury to Fish from   Pile 

Drivi_ng Activities, June 12, 2008.  The agreed upon sound pressure levels are, 206 dB peak and: 

187 dB accumulated sound exposure level (SEL). We recommend an analysis of potential 

underwater  SELs created by Project  activities in the DEIR/DEIS. 

 
Littoral Cell: Coastlines are divided into naturally occurring compartments referred to as littoral 

3.15 cells. Each cell contains a cycle of sedimentation including sources, transport paths, and sinks 

of sediment, most notably sand material. Littoral cells and their budgets of sediment are 

essential planning tools for regional and coastal management. The Department recommends 

that the DEIR include an analysis of the littoral cell and potential impacts to the Project. In 

particular, we are concerned that sediment transport near the intake may lead to increased 

potential for fouling of the screen techr:,ology. 
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Sensitive Plant and Animal Species Affected from Project-Related Activities:  Most    estuary, 

3.16 mudflat, dune and coastal strand alliances are rare. These habitat alliances occur within the 
proposed Project's far-reaching area of impacts. It is important that these habitat alliances    are 

ca.refully considered and impacts avoided, minimized, and reduced to the greatest extent 
possible by the ProJect·related actiivmes. 1ln addition, Uie  maJority of the estuary and conftuences 
With th.e estuary oonsists ,of rare and se·nsitive brackish wate,r a,nd sandy dunes habitats and 
associated sensitive animal and p:lant communities. Including, but. not limtt.ed to: Mock-he.aU1er 
vegetat:Jve .alliance ·that .incJudes coastal wetlands domina.ted by horsetail (Genus Equisetum), 
dune.e vening· Primrose (ssp. howelfit), and facultative annual grasses (the herbaceouswetland 
aUfances are easily observed along the outer edg1es of the wiUow riparian thickets· adjacent the 
estuary); coastal sage scrubland; coyote b r,ush scrubland; deer....weed scrubiand; dune 1:upine 
a.nd bus,h mallow sorubland; poision: oak scrLJbla.nd; dominantwillow and mulefat rfpar.lan, and 
disturbed annual gra$s.land. 

In addition to sensitive· plant oommunities, many sensitive wrldIife species within the project 
3.17 footprint m.ay be impacted by Projecl related ad.ivities, Wildlife. species include, but are not 

lim[ted to. Ju mpingbristletail (Fam11yMachi/Jdae), and numerous important globos dune beetles 
(CoeJusglobosus spp ), harvester ant (Genus Pogonomyrmex), coach wh p (Masticophis 

flagellum spp.}1  olive green r.acer (Co/Uber constsrictor), coast homedHz:ard (Phrynosoma 
blalnvillil), silvery legless lfiz:ard (Anniefla pufchra pulchra), saltmarsh bird's beak (and pollinaitors 
plants nec, essary for the animals and plan,ts survival), as well as those focal spe,eies mentioned 
previouslyin. this document. 

 
General Comments 

 
3.18 1) Project Description  and Alternatives.   To enable the Department to adequately  review and 

comment on the proposed project from the standpoint of the protection of plants,    fish, and 

wildlife, we recommend the following information be included in the   DEIR: 

 
a) A complete discussion of the purpose and need for, and description of, the proposed 

project, including all staging areas and access routes to the construction and staging 

areas; and, 

 
3.19 b)· A range of feasible alternatives to project component location and design features to 

ensure that alternatives to the proposed project are fully considered   and evaluated. 

The alternatives should avoid or otherwise minimize direct and indirect impacts to 

sensitive biological resources and wildlife movement  areas. 
 

L  The Department recommends mudflats for nearshore nesting birds remain   

available and that the reduction in flows does impact important resources for    

birds, such as reefs, and cover from predators, and nesting materials. In addition, 

this native and essential scrub plant provides a natural biological barrier to    

prevent human access into the SCRE. CDFW recommends the impacts reduction 
of water would have on this buffer be fully analyzed in the   DEIR 

 

ii, The Department  recommends that all lighting proposed with  any diversion 

installation, and other areas where project-plans have indicated artificial 

illumination is necessary, to be cast downward,  directional,  with no off-cast to 

 
3.20 

 
3.21 
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allow nocturnal wildlife to behave naturally in the SCRE, and any adjacent 

infrastructure proposed near the SCRE. 

 

2) Lake and Streambed Alteration Agreements (LSA). CDFW has regulatory authority with 

regard to activities occurring in streams and/or lakes that could adversely affect any fish or 

wildlife resource. For any activity that will substantially divert or obstruct the natural flow, or 

change the bed, channel, or bank (which may include associated riparian resources) of a 

river or stream or use material from a streambed, the Project applicant must provide written 

notification to CDFW pursuant to Section 1602 of the Fish and Game Code. Based on this 

notification and other information, CDFW then determines whether a Lake and Streambed 

Alteration (LSA) Agreement is required. CDFW's issuance of an LSA Agreement is a project 

subject to CEQA. To facilitate issuance of a LSA Agreement, if necessary, the 

environmental document should fully identify the potential impacts to the lake, stream or 

riparian resources and provide adequate avoidance, mitigation, monitoring and reporting 

commitments for issuance of the LSA Agreement. Early consultation is recommended, since 

modification of the proposed project may be required to avoid or reduce impacts to fish and 

wildlife resources. Again, the failure to include this analysis in the Project's environmental 

document could preclude CDFW from relying on the Lead Agency's analysis to issue a LSA 

Agreement without CDFW first conducting its own, separate Lead Agency subsequent or 

supplemental analysis for the Project. Information on submitting a Notification for a LSA 

Agreement, the current fee schedule, and timelines required in obtaining an Agreement and 

found using the following URL: https://www.wildlife.ca.gov/Conservation/LSA. 
 

a) The project area supports  aquatic, riparian,  and wetland habitats; therefore,  a 
3.23 preliminary delineation of the streams and their associated riparian habitats should be 

included in the DEIR The delineation  should be conducted  pursuant to the U. S. Fish  

and Wildlife Service wetland definition adopted by the CDFW (Cowardin, et al. 1970). 

Some wetland and riparian habitats subject to the Department's authority may extend 

beyond the jurisdictional limits of the U.S. Army Corps of Engineers' Section 404 permit 

and Regional Water Quality  Control Board Section 401   Certification. 

 
b) In project areas which may support ephemeral streams, herbaceous  vegetation,    woody 

3.24 vegetation, and woodlands also serve to protect the integrity of ephemeral channels and 

help maintain natural sedimentation processes; therefore, the Department recommends 

effective setbacks be established to maintain appropriately-sized vegetated buffer areas 

adjoining  ephemeral drainages. 

 
3.25 c) Project-related changes in drainage patterns, runoff, and sedimentation should be 

included and evaluated in the environmental document. 
 

3) Wetlands  Resources.   The Department,  as described in Fish & Game Code section 703(a), 
3.26 is guided by the Fish and Game Commission's policies.  The Wetlands Resources policy 

{http:/fwww.fgc? c, a govlpolicy/p4mis.ca  px#WETLANDS) of the F[sh and Game 

Commission" ...seek[s] to provide for the protection,  preservation,  restoration, 

enhancement and expansion of wetland habitat in California. Further, it is the policy of the 

Fish and Game Commission to strongly discourage development in or conversion of 

wetlands. It opposes, consistent with its legal authority, any development or conversion 

which would result in a reduction of wetland acreage or wetland habitat values. To that    

end, the Commission  opposes  wetland development  proposals unless, at a  minimum, 

3.22 
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project mitigation assures there will be "no net loss" of either wetland habitat values or 

acreage. The Commission strongly prefers mitigation which would achieve expansion of 

wetland acreage and enhancement  of wetland habitat values". 

 

a) The We lands Resources poHcy proViides a. framework for mal,ntaining wetland 
3.27 resources aind ,establishes miUgatlon guidance., The Department encourages 

avoidance of wetland resources as a pr mary m'tigation measure.and discourages the 
development ocr type conversion of wetlands to uplands.  Th, e Department encourages 
activities ,that would avoid the, reduction of wetla.n d acreage, function, or habitat Values. 
Once avoidanee and minimization measures have been exhausted, the project must 
include mitigatlon measures, to assure a '

1
n10 net loss" of either wetland habitat values, or 

aoreage1   for unavo idable .i mp acts to w et land resources.  Conversions  nclude1   but  are 
not limited to, conversion to subsurface drajns, placement of fiU er building of 
structu(es wlthin the wet1and1  a.nd channeliza, iti on or removal of materials from the 
streambed. All wetlands and watercourses, whether ephemeral, intermittent, or 

perennial, should be retained and provided with substantial setbacks, which preserve 

the riparian and aquatic values and functions for the benefit to on-site and off-site 

wildlife populations. The Department recommends mitigation measures to  

compensate for unavoidable impacts be included in the DEIR and these measures 

should compensate for the loss of function and  value. 

 

b}  The Fish and Game Commission's Water policy guides the Department to   ensure the 

3.28 quantity and quality of the waters of this state should be apportioned and maintained 

respectively so as to produce and sustain maximum numbers of fish and wildlife; to 

provide maximum protection and enhancement of fish and wildlife and their habitat; 

encourage and support programs to maintain or restore a high quality of the waters of 

this state, and prevent the degradation thereof caused by pollution and contamination; 

and endeavor to keep as much water as possible open and accessible to the public for 

the use and enjoyment of fish and wildlife. The Department recommends avoidance of 

water practices and structures that use excessive amounts  of water, and minimization  

of impacts that negatively  affect water quality, to the extent  feasible. 

 

·4) California Endangered Species Act {CESA). The Department oonsiders adverse impacts to 
a species protected bjl' CESA, for the purposes of CEQA, to be significant without 
miUgation.  As to CESA, take of any end.angered, threatened, candidate sp.ecies1   or state 
listed rare plant: species thait re,su!ts f om 'the project is. prohibited. except as authorized by 
state law (Fish and Game Code, §§ 208:0. 2085: CaL Code Regs., tit. 14, §786,9). 
Consequently, if the project, project construction, or any project-related activity during the 
life of the projed will resul  in take of a species designated as enda.ngered o,r thr eatened, or a 
candida,te for lis.tlng under CESA,·the Department r,ecomrnends that the project' proponent 
seek appropriate take autha.riza1,ion under CESA  rior to implementing the project. 
Appropriate authorization, from the IJepartment may include an l'ncidentalTake Permit (ITP) 
or a consistency determination in oertai:n circumstances, among other options (Fishand 
Game Code §§ 2080.1, 2081, subds. (b), (,c)).  E,ar1y consultation fs encouraged, as 
significant modification to a proje·ct and mitigation measure,s may be required in order to 

obtain a CESA Permti.  Revis ions to the Fish and Game Code  effective. J1anuary 1998, 

may requrte that the Department issuea separate CEQA document for the.issuance of an 
ITP  unless  the  project  CEQA  document  addresses  all  project  impacts  to CESA-listed 

species and specifies a mitigation monitoring and reporting program that will meet   the 

3.29 



Ms. Gina Dorrington 

City of Ventura 

December 5, 2017 
Page 7 of 12 

 

 

 
 

requirements of an ITP. For these reasons, biological mitigation monitoring and reporting 

proposals should be of sufficient detail and resolution to satisfy the requirements for a 

CESA ITP. 
 

5) Biological Baseline Assessment. To provide a complete assessment of the flora and fauna 

within and adjacent to the project area, with particular emphasis upon identifying   
endangered, threatened, sensitive, regionally and locally unique species, and sensitive 

habitats. Absent this information, there may not be substantial evidence in the record  
to support the findings.   CDFW recommends  the DEIR include the following  information: 

 
a) Information on the regional setting that is critical to an assessment of environmental 

impacts, with special emphasis on resources that are rare or unique to the region (CEQA 

Guidelines  § 15125[c]); 
 

b) A thorough, recent, floristic-based assessment of special  status plants and   natural 
3.32 communities, following the Department's Protocols for Surveying and Evaluating  Impacts 

to Special Status Native Plant Populations and Natural Communities  (see Native   Plants 

 nd   Natural  Communities; https://www.wildlife.ca.gov/Conservation/Plants); 
 

c) Floristic,  alliance-and/or association-based mapping  and vegetation  impact assessments 
3.33 conducted at the project site and within the neighboring vicinity.  The Manual of  

California Vegetation, second edition, should also be used to inform this mapping and 

assessment (Sawyer et al. 20082). Adjoining habitat areas should be included in this 

assessment where site activities could lead to direct or indirect impacts offsite. Habitat 

mapping at the alliance level will help establish baseline vegetation   conditions; 
 

d) A com.ptete, recent assessment of rare, threatened, and endangered, and other sensitive 
3.34 species. on site and within the area of :potenUal effect, including California Species 

Special Concern (CSSC) 1  and California Fu ly Protected Species (Fish and Game Code 

§ 3511)., such as American peregrine falcon (Fatco peregrinus anatum) , white.;tailed kite 
(Efanus /.eucurus)  and Cal ifornia least. tern (Stema albifrons browni = Stema antil/arum 
browni). Species to be addressed should include all those which meet the CEQA 
definition (see CEQA Guidelines§ 15380).  Seasonal va1iaHons in use of the project 
ar-ea. :s.houId also be addressed. Focused species-specitio surveys, conducted at the 
appropriate time of year and time of day when the sensitive species are active or 
otherwise identifiable, are required. Acceptable species-specific survey procedures 

should be developed in consultation with the Department and the U.S. Fish and Wildlife 
Service; 

 

e) A compl.ete, recent assessment of rare. threatened, and er:idangered, arid other sensitive 
3.35 species on site and within the area of potential effect, inc'ludtngCalifornia Species of 

Special Concern (CSSC) and CeUfomia Fully Protected Species (Fish and Game Code§ 

3511).  Speci.es to be addressed should incl.u de all those, whiloh meet the CEQA   definition 
(see CEOA Gu1 idelines§ 15380).  Seasonal variations in use of the project  area should 
also be" addressed.  Focused specles...specm·c: su rveyst conducted at the appropriate time of 
year and time of day when the sensitive species are active or  otherwise identifiable,  are 
required.  Acceptable species-specific survey procedures  should be developed in 
consultation with the Department and the U.S. Fish and Wildlife Service; and, 

 
3.30 

3.31 
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f) A recent, wildlife and rare plant survey.  The Department generally considers   biological 

3.36 field assessments  for wildlife to be valid for a one-year period, and assessments for  rare 

plants may be considered valid for a period of up to three years. Some aspects of the 
proposed project may warrant periodic updated surveys for certain sensitive taxa, 
particularly if build out could occur over a protracted time frame, or in  phases. 

 
6) Biological Direct, Indirect, and Cumulative Impacts.  To provide a thorough discussion   of 

3.37 direct, indirect, and cumulative impacts expected to adversely affect biological   resources, 

with specific measures to offset such impacts, the following should be addressed in the 
DEIR: 

 
a) A discussion of potential advers·e Impacts from lighting, noise, human actfvity, exotic 

spec es, and drainage. The latter subject should address project-rela,ted changes on 
drainage patterns arid downstream ·Of t he project site; the volume, velodty, and 
freq,uency of e,xisting and post-project s·uriace flows; polluted runoff;' soil efosion and/or 
sedlmentaticn In streams and water bodies; .and post..pro]ect fate of runoff from the 
project site. The disctJssion should also address the proximity of the e:xttactfon acti vities 
to the water tabl!e, whether dewatering would be ne,cessary and the potentia,.l resulting· 
impacts on the habitat, lf any, supported by the groundwater . Mitigation measures 
proposed to alleviate such rmpacts should be included; 

 
b) A discussion regarding indirect project impacts on biological resources, including 

resources in nearby public lands, open space, adjacent natural habitats, riparian 
ecosystems, and any designated and/or proposed or existing reserve lands. Impacts on, 

and maintenance of, wildlife corridor/movement areas, including access to undisturbed 
habitats in adjacent areas, should be fully evaluated in the  DEIR; 

 

c_) The impacts of zoning of areas for development projects or other uses nearby or  

adjacent to natural areas, which may inadvertently contribute to wildlife-human 

interactions. A discussion of possible conflicts and mitigation measures to reduce these 

conflicts should be included in the environmental document;  and, 

 
d) A cumulative effects analysis, as described under CEQA Guidelines section 15130. 

General and specific plans, as well as past, present, and anticipated future projects, 

should be analyzed relative to their impacts on similar plant communities and wildlife 

habitats. 

 
7) Avoidance. Minimization, and Mitigation for Sensitive Plants. The· Department generally· 

does not consider wildlife surveys greate than one year old and :botanical surveys greater 
than two, years old as representative pf curr,ent conditions for the ptnpos.esof .impa,ct 
assessment, avoidance and mitiga,t ion measures. Timely appropriately focusedwildl:ife and 
botanical surveys shou:td ,be conducted to capture currentconditions at the project site. 
CDFW Recommends the Lead Age.ncy conducta recent floristic, alliance-and/or 
ass,ociation- basedmappi.ng and vegetation impact assessment at the Project site, and 
witli·in the neighboringvicinHy. Evans (2009) lderrtification and mapping of rare plant 
oommµnities is recommended for mapp.ing an isolated area fo,r unique and rare plant,s 
Adjoining1habib1      t areas should be Included in this esses-sment where site activities could 
tead to direct or indirect impactsoffslte, s1uch as from hiUsid'e slippagecaused  r-om vibration, 
Habitat mappingat the alliance levelwill. he.Ip es ablish baseline. vegetation 1conditions. In 

3.38 
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addition, the CDFW website, with regard to Natural Communities, can provide guidance for 

surveying and mapping sensitive and rare plant communities: 

https://www.wildlife.ca.gov/DataNegCAMP/Natural-     Communities/List. 
 

a) The DEIR should include measures to fully avoid and otherwise  protect sensitive   plant 
3.44 communities  from project-related direct and indirect  impacts.   The Department considers 

these communities to be imperiled habitats having both local and regional significance. 

Plant communities, alliances, and associations with a statewide ranking of S-1, S-2, S-3 

and S-4 should be considered sensitive  and declining at the local and regional   level. 

These ranks can be obtained by querying the CNDDB and are included in The Manual of 
California  Vegetation (Sawyer et al.  2008). 

 
8) Compensatory  Mitigation.   The DEIR should include mitigation measures  for adverse 

3.45 project-related impacts to sensitive plants, animals, and habitats. Mitigation measures 
should emphasize avoidance and reduction of project impacts. For unavoidable impacts, 

on-site habitat restoration or enhancement should be discussed in detail. If on-site 
mitigation is not feasible or would not be biologically viable and therefore. not adequately 

mitigate the loss of biological functions and values, off-site mitigation through habitat 
creation and/or acquisition  and preservation in perpetuity  should be  addressed. 

 
9) Long-Term  Management  of Mitigation Lands.   For proposed preservation  and/or restoration, 

3.46 the DEIR should include measures to protect the targeted habitat values from direct and 

indirect negative impacts in perpetuity. The objective should be to offset the project-induced 

qualitative  and quantitative  losses of wildlife habitat values.  Issues that should be 

addressed include, but are not limited to, restrictions on access, proposed land dedications, 

monitoring and management programs, control of illegal dumping, water pollution, and 

increased human intrusion. An appropriate non-wasting endowment should be set aside to 

provide for long-term management  of mitigation  lands. 

 
10) Nesting Birds.   The environmental  document  must include adequate protection measures  to 

3.47 protect impacts to nesting birds during construction. Nesting birds may be affected within 

sparse tree and shrub habitat on/adjacent to the Project site, directly or indirectly, by noise, 

dust, or vibration. Nests missed during pre-project surveys could lead to nest abandonment 
during  Project implementation. 

 
a) CDFW recommends  avoiding the nesting bird season, which generally runs   from 

3.48 February 1st through September 1st (as early as January 1st for some raptors), for all 
Project-related, activities to avoid take of birds or their eggs. Migratory nongame native 

bird species are protected by international treaty under the Federal Migratory Bird Treaty 

Act (MBTA) of 1918 (Title 50, § 10.13, Code of Federal Regulations.) Additionally,   

Sections 3503, 3503.5, and 3513 of the California Fish and Game Code prohibit take of   

all birds and their active nests including raptors and other migratory non-game birds (as 

listed under the Federal  MBTA). 

 
b)   If avoidance  of the avian breeding  season is not feasible,  CDFW recommends  submittal 

3.49 of a nesting bird management plan to CDFW for review. Additionally, surveys by an 
ornithologist with experience in conducting breeding bird surveys should be completed to 
detect bird nests within suitable nesting habitat that is to be disturbed and within 300 feet  
of the disturbance  area (within 500 feet for raptors). Project  personnel, including  all 

http://www.wildlife.ca.gov/DataNegCAMP/Natural-Communities/List
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contractors working on site, should be instructed on the sensitivity of the area. 

Reductions in the nest buffer distance may be appropriate depending on the avian 

species involved, ambient levels of human activity, screening vegetation, or possibly 

other factors. 
 

11) Translocation/Salvage of Plants  and Animal  Species.  Translocation  and transplantation is 
3.50 the process of moving an individual from the project site and permanently moving it to a new 

location.  The Department generally does not support the use of, translocation   or 

transplantation as the primary mitigation strategy for unavoidable impacts to rare, 

threatened, or endangered plant or animal species. Studies have shown that these efforts 

are experimental and the outcome unreliable. The Department has found that permanent 

preseNation and management of habitat capable of supporting these species is often a 

more effective long-term strategy for conseNing sensitive plants and animals, and their 

habitats. 

 
12) MovingL  out of Ha:rm's. WaY.., The proposed project is antiolpa'ted to result in clearing of 

3.51 natural habitats that support m ny species of ind'genous wnd ife,. To avoid d:frect mortality, 

the Dep rtment recommends a qualified biological.monitor approved by the Department be 
on site prior to .and during ground and habitat disturbing adiviUes to move out o.f harm's way 
.special status species or ether WIidiife of low mobiHty that w, oul'd be injured or lki:lled by gru 

bbin g or project-related construction activities. It should be noted that the ti!mporary 
relocation of on.-site wildlife does not constitute effective mitiga t on for the purpcses of 
offsetting project impacts associated with ihabitat loss. 

 

13) Wildlife Mo,vem_ nt and Connectivtiy.  The .project area supports, significant biologioaJ 
3.52 resources and ls ocated adjacent to a regional wildlife movement corridor. The project are.a 

, cont,ai n s habitat connections and suppo.rts movement across the broader Jandscape  , 
susta[ning both transUory and permanent w ld life populations. Onsite features, which 
contribute to habitat connectiv.jty, should be ,evaluated and maintained. Aspects of the 
project could cteat.e physical barr ers to wiildlife movement from direct or indirect proj,ect 
related activities. Indirect impactsfrom ligh tin g, noise, dus,t and Increased human activity 
may displace wildlife in the g,eneral area. 

 
14) Revegetation/Restoration Plan.   Plans for restoration and re-vegetation should be  prepared 

3.53 by persons with expertise in southern California ecosystems and native plant restoration 
techniques. Plans should identify the assumptions used to develop the proposed restoration 
strategy. Each plan should include, at a minimum: (a) the location of restoration sites and 

assessment of appropriate reference sites; (b) the plant species to be used, sources of local 

propagules, conta.in er svz e.s, and seeding rates; (c) a s-chematic depicting the mitigation  area; 
(d) a l'ocal seed .and cuttings and planting scihedule; (e) a de.scription of the irr,fgatron 

methodo:logy; ,(f) measures·to. control exo,tic vegetation on stte: (g) spe.cific success criteria 

(h) a detailed monitoring program; (i) contingency me sures should the success criteria n.ot. 
be met; and 0) i(.ientification of the party responsible for meeting the suc.oes.s ,criteriaand: 
providing for conservation of the mitigation site in perpetuity. Monltoring1of restoration areas 
shoul'd extend across a sufficient time frame to ensur, that the new habitat is established. 
seff-sustainir,gr and capable ot surviving drouglit 
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15) Wildlife and Plant Surveys: The Department generally does not consider wildlife surveys 
3.54 greater than one year old and botanical surveys greater than two years old as 

representative of current conditions for the purposes of impact assessment, avoidance and 

mitigation measures. Timely appropriately focused wildlife and botanical surveys should be 

conducted to capture current conditions at the project site.CDFW Recommends the Lead 

Agency conduct a recent floristic, alliance-and/or association-based mapping and vegetation 

impact assessment at the Project site, and within the neighboring vicinity. Evans (2009) 

Identification and mapping of rare plant communities is recommended for mapping an 

isolated area for unique and rare plants. Adjoining habitat areas should be included in this 

assessment where site activities could lead to direct or indirect impacts offsite, such as from 

hillside slippage caused from vibration. Habitat mapping at the alliance level will help 

establish baseline vegetation conditions. In addition, the CDFW website, with regard to 

Natural Communities, can provide guidance for surveying and mapping sensitive and rare 

plant communities: https://www.wildlife.ca.gov/DataNegCAMP/Natural-Communities/List. 
 

.a)   The Department  recommends that local onsite propagules from the project area  and 
3.55 nearby  vicinity be collected and used for restoration purposes.   Onsite seed  collection 

should be initiated in the near future in order to accumulate sufficient propagule material 

for subsequent use in future years. Onsite vegetation mapping at the alliance and/or 

association level should be used to develop appropriate restoration goals and local plant 

palettes. Reference areas should be identified to help guide restoration efforts. Specific 

restoration plans should be developed for various project components  as   appropriate. 

 
16) Restoration objectives  should include providing special habitat elements where  feasible   to 

3.56 benefit key wildlife species.   These physical  and biological features  can include,  for 

example, retention of woody material, logs, snags, rocks and brush piles (see Mayer and 

Laudenslayer , 1988 for a more detailed discussion  of special habitat   elements). 

 
We appreciate the opportunity to comment on the referenced NOP.  Questions regarding this  

letter and further coordination on these issues should be directed to Ms. Jamie Jackson, Senior 

Environmental Scientist (Specialist), at (805) 382-6906 or jamie.jackson@wildlife.ca.govand for 

marine resources related issues, contact Loni Adams, Environmental Scientist, at (858) 627- 3985 

or loni.adams@wildlife.ca.gov. 

 
Sincerely, 

 
 

Betty J. Courtney 
Environmental  Program Manager I 

 
ec:  Christine Found-Jackson, CDFW, Newbury Park 

William Paznokas, CDFW, San Diego 

Loni Adams,  CDFW, San Diego 

Brock Warmuth,  CDFW, Santa Barbara 

Office of Planning and Research, State Clearinghouse, Sacramento 

Steve Henry, UFWS Ventura,  steve   henry@fws.gov 

Valerie Carriilo-Zara, RWQCB, Los Angeles, valerie.carrillozarra@waterboards.c.agov 

Jacqueline Phelps, California Coastal Commission, jacqueline.phelps@coastal.c.agov 

http://www.wildlife.ca.gov/DataNegCAMP/Natural-Communities/List
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Gina Dorrington 

City of Ventura 

510 Poli Street, Room 120 

Ventura, CA 93002-0099 

gdorrington@venturawater.net 

 
Subject: Notice of Preparation (NOP) for a Draft Environmental Impact Report 

(EIR) for the Ventura Water Supply Projects, Ventura   County 

 
Dear Ms. Dorrington: 

 

The California State Lands Commission (Commission)  staff has reviewed the subject  

NOP for a Draft EIR for the Ventura Water Supply Projects (Project), which is being 

prepared by the City of Ventura (City). The City, as the public agency proposing to carry 

out the Project, is the lead agency under the California Environmental Quality Act   

(CEQA) (Pub. Resources Code,§ 21000 et seq.). The Commission  is a trustee  agency  

for projects that could directly or indirectly affect sovereign land and their accompanying 

Public Trust resources or uses. Additionally, because the Project involves work on 

sovereign land, the Commission will act as a responsible agency. Commission staff 

requests that the City consult with us on preparation of the Draft EIR as required by   

CEQA section 21153, subdivision (a), and the State CEQA Guidelines section 15086, 

subdivisions  (a)(1) and (a)(2). 
 

Commission Jurisdiction and Public Trust Lands 
 

The Commission has jurisdiction  and management  authority over all  ungranted 

4.1 tidelands, submerged lands, and the beds of navigable lakes and waterways. The 

Commission also has certain residual and review authority for tidelands and submerged 

lands legislatively granted in trust to local jurisdictions (Pub. Resources Code, §§ 6009, 

subd. (c); 6009.1; 6301; 6306). All tidelands and submerged lands, granted or    

ungranted, as well as navigable lakes and waterways,  are subject to the protections of  

the common law Public Trust  Doctrine. 
 

As general background,  the State of California  acquired sovereign ownership  of  all 

4.2 tidelands and submerged lands and beds of navigable lakes and waterways upon its 

admission to the United States in 1850. The State holds these lands for the benefit of all 

people  of the State for statewide Public Trust purposes,  which include but are not   

limited  to waterborne commerce, navigation, fisheries, water-related  recreation,   habitat 
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preservation, and open space. On tidal waterways, the State's sovereign fee ownership 

extends landward to the mean high tide line, except for areas of fill or artificial accretion   

or where the boundary has been fixed by agreement or a court. On navigable non-tidal 

waterways, including lakes, the State holds fee ownership of the bed of the waterway 

landward to the ordinary low-water mark and a Public Trust easement landward to the 

ordinary high-water mark, except where the boundary has been fixed by agreement or a 

court. Such boundaries may not be readily apparent from present day site   inspections. 
 

After reviewing the information contained in the NOP, staff has concluded   that this 
4.3 Project will extend onto the Pacific Ocean, which is State owned sovereign land. The 

Project includes an advanced water purification facility (AWPF) that will require 

construction  of a new brine discharge pipeline. The City,proposes two alternatives for   

the pipeline terminus; a new ocean outfall to be constructed near the City, or use of 

Calleguas Municipal Water District's existing  Salinity  Management Pipeline (SMP)  

ocean outfall. If the City selects the new ocean outfall alternative, then any placement of 

an outfall that extends westward into the Pacific Ocean, including the outfall structure   

and any associated pipelines, will require a lease from the Commission. If the City  

decides to use Calleguas Municipal Water District's existing SMP ocean outfall, then a 

lease will not be required for the onshore portion of the pipeline extension, which would 

cross the Santa Clara River at a location between Rancho San Miguel and Rancho Rio  

de Santa Clara, and is outside the Commission's  jurisdiction; however, if the existing  

SMP ocean outfall is currently under lease, a lease amendment may be required.    

Please contact Kelly Connor, Public Land Management Specialist (see contact  

information below) once the brine discharge alternative has been selected, to confirm 

whether any Project components will require a lease or lease   amendment. 

 
4.4 The Project also includes a seawater desalination facility, which would be co-located 

with the AWPF. While the conveyance  pipeline locations  would be similar to those 

analyzed for the AWPF, the seawater desalination facility would also require an intake 

structure,  either subsurface or a wedgewire  screen manifold pursuant to the Ocean  

Plan, and intake pipelines which would run above or below the Pacific Ocean seafloor.    

In addition, the NOP is not clear whether the brine discharge outfall for the AWPF would 

also be able to release the brine generated from the discharge facility. Any placement of 

intake and outfall structures and pipelines in the Pacific Ocean at the Project location     

will require a lease from the  Commission. 
 

Project Description 
 

The City proposes to construct and implement a full-scale AWPF, and construct    both a 

4.5 pipeline to access imported water and a seawater desalination facility. The Project 

would meet the City's objectives and rieeds as   follows: 

• Compliance with the March 30, 2012, Consent Decree that requires identification  

of the maximum  amount of treated effluent that can be diverted to the Santa  

Clara River Estuary  while still protecting the ecology and listed species  therein 

• Improvement  of surface water and groundwater  quality in the City's service  area 

• Augmentation of local water supply in an environmentally responsible and cost 

efficient manner 
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From the NOP, Commission staff understands that the Project would include the 

following components: 

• VenturaWaterPure Project: This component would include the AWPF with its 

associated conveyance system, a groundwater injection and extraction system, a 

concentrate discharge facility, and freshwater treatment wetlands. 

• State Water Interconnection: This component would include a potential 

connection from the City's water service area to the existing Calleguas potable 

water system. 

• Ocean Desalination: The proposed seawater desalination facility would be 

designed to deliver up to 2.7 million gallons per day (MGD) of potable water , and 

would require an intake and outfall   system. 
 

.Environmental  Review 
 

_ 4 6  Commission staff requests that the City consider the following comments when 

preparing the Draft EIR. 
 

.General Comments 

11 . Programmatic Document: Because the EIR is proposed as both a programmatic and 

4.7  a project-level document, the Commission expects the State Water Interconnection 

and Ocean Desalination Project components will be presented as a series of distinct, 

but related sequential activities (i.e., the City's "separate but coordinated" CEQA 

review for the State Water Interconnection Project, referenced in the NOP). State 

CEQA Guidelines section 15168, subdivision (c)(5) states that a program EIR will be 

most helpful in dealing with subsequent activities if it deals with the effects of the 

program as specifically and comprehensively as possible. As such, the program EIR 

should make an effort to distinguish what activities and their mitigation measures are 

being analyzed in sufficient detail to be covered under the program ElR without 

additional project specific environmental review, and what activities will trigger the 

need for additional environmental analysis (see State CEQA Guidelines,§ 15168, 

subd. (c)). Additionally, please ensure that the Project Description and subsequent 

environmental analysis continue to clearly distinguish between programmatic 

analysis and project-level  analysis. 
 

2.  Project Description: A thorough and complete Project Description should be included   

in the EIR in order to facilitate meaningful environmental review of potential impacts, 

mitigation measures,  and alternatives. The Project Description  should be as precise 

as possible in describing the details of all allowable  activities (e.g., types of  

equipment or methods that may be used, maximum area of impact or volume of 

sediment removed or disturbed, seasonal work windows, locations for material 

disposal, etc.), as well as the details of the timing and length of activities. Thorough 

descriptions  will facilitate Commission staff's determination  of the extent and  

locations of its leasing jurisc;iiction, make for a more robust analysis of the work that 

may be performed, and minimize the potential for subsequent environmental analysis 

to be required. Please also provide additional details of, and maps showing, the 

Calleguas  Municipal Water District's  existing  SMP ocean outfall. 
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4.9 3.   Seawater Desalination Facility: The NOP indicates that the design details for the 

seawater desalination facility are in a preliminary stage, and that the EIR will evaluate 

the proposed water supply project at a "program-level" of detail. Commission staff 

strongly encourages the City to begin joint coordination and consultation with the 

California Coastal Commission, Los Angeles Regional Water Quality Control Board 

(LARWQCB), and Commission staffs as soon as possible to ensure that  any 

subsequent regulatory permits or approvals proceed efficiently and in accordance 

with the Ocean Plan, in particular the 2015 Desalination Amendment. 
 

Biological Resources 
 

4. Special-Status Species and Habitats: The EIR should disclose and analyze all 

potentially significant effects on sensitive species and habitats in and around the 

Project area, including special-status wildlife, fish, and plants, and if appropriate, 

identify feasible mitigation measures to reduce those impacts. The City should 

conduct queries of the California Department of Fish and Wildlife's (CDFW)  

California Natural Diversity Database (CNDDB) and U.S. Fish and Wildlife Service's 

(USFWS) Special Status Species Database to identify any special-status plant or 

wildlife species that may occur in the Project area. The EIR should also include   a 
discussion of consultation  with the CDFW, USFWS, and National Marine   Fisheries 

4.11 Service (NMFS), including any recommended mitigation measures, construction 

work windows, and potentially  required permits  identified by these  agencies. 
 

5. Invasive  Species: One of the major stressors  in California  waterways is introduced 
4.12 species. Therefore, the EIR should consider the Project's potential to encourage the 

establishment or proliferation of aquatic invasive species (AIS) or other non 

indigenous, invasive species including terrestrial plants. For example, construction 

boats and barges brought in from long stays at distant projects may transport new 

species to the Project area via hull biofouling, wherein marine and aquatic    

organisms attach to and accumulate on the hull and other submerged parts of a 

vessel. If the analysis in the EIR finds potentially significant AIS impacts, possible 

mitigation could include contracting vessels and barges from nearby, or requiring 

contractors to perform a certain degree of hull-cleaning. The CDFW's Invasive 

Species Program could assist with this analysis as well as with the development of 

appropriate mitigation (information at www.dfg.ca.gov/invasivets'.). 
 

In addition, in light of the recent decline of native pelagic organisms and in order to 
4.13 protect at-risk fish species, the EIR should examine if any elements    of the Project 

would favor non-native fisheries within the Pacific   Ocean. 
 

6. Construction  Noise: The EIR should also evaluate noise and vibration impacts   on 
4.14 fish and birds from in-water construction  and dredging activities,  and any  restoration 

activities in the water or for land-side supporting structures. Activities of concern 

include, but are not limited to, pile driving, dredging, welding, installation of 

subsurface or seabed pipelines, etc. Mitigation measures could include species 

specific work windows as defined by CDFW, USFWS, and NMFS. Again,    staff 
4.15 recommends early consultation with these agencies to minimize the impacts of the 

Project on sensitive species. 

 
4.10 

http://www.dfg.ca.gov/invasivets%27.)
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Climate Change 
 

7. Greenhouse Gas (GHG): A GHG emissions analysis consistent  with the    California 
4.16 Global Warming Solutions  Act (Assembly  Bill [AB] 32) and required by the State  

CEQA Guidelines should be included in the EIR. This analysis should identify a 

threshold for significance for GHG emissions, calculate the level of GHGs that will be 

emitted as a result  of construction  and ultimate  build-out of the Project,  determine  

the significance of the impacts of those emissions, and, if impacts are significant, 

identify mitigation measures that would reduce them to the extent feasible. Please 

include a full evaluation of all the equipment that could be used for any aspect of 

construction activities, including marine vessels required for offshore work.  

Commission staff recommends that the City contact the Ventura County Air Pollution 

Control District (APCD) to discuss appropriate air impact analysis models for   

identifying  the impacts  of the proposed Project. 
 

The NOP notes that long-term  operations of the Project components will result    in 
4.17 increased energy usage. Please include an analysis of the indirect GHG emissions 

associated with the AWPF and seawater  desalination  facility  operations. 
 

8. Sea-Level  Rise: A tremendous  amount of State-owned  lands and resources  under 
4.18 the Commission's jurisdiction will be impacted by rising sea levels. With this in mind, 

the City should consider discussing in the EIR the effects of sea-level rise on all 

resource categories potentially affected by the proposed Project. Because of their 

nature and location, these lands and resources are already vulnerable to a range of 

natural events, such as storms and extreme high tides. Note that the State of 

California released the final "Safeguarding California: Reducing Climate Risk, an 
4.19 Update to the 2009 California Climate Adaptation Strategy" (Safeguarding Plan) on 

July 31, 2014, to provide policy guidance for state decision-makers as part of 
continuing efforts to prepare for climate risks. The Safeguarding Plan sets forth 

"actions needed" to safeguard ocean and coastal ecosystems and resources as part 

of its policy recommendations for state decision-makers. 
 

In addition, Governor Brown issued Executive Order B-30-15 in April 2015, which 

directs state government to fully implement the Safeguarding Plan and factor in 

climate change preparedness in planning and decision making. Please note that 

when considering lease applications, Commission staff will: 

• Request information from applicants concerning the potential effects of sea 

level rise on their proposed  projects 

,,    If  applicable,  require  applicants  to  indicate  how  they  plan  to  address  sea 

level rise and what adaptation strategies are planned during the projected life  

of their projects 

• Where appropriate, recommend project modifications that would eliminate or 

reduce potentially adverse impacts from sea-level rise, including adverse 

impacts on public  access 
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Cultural and Tribal Cultural Resources 
 

9. Submerged Resources: The EIR should evaluate potential impacts to  submerged 

4.20 cultural resources in the Project area. The Commission maintains a shipwrecks 

database that can assist with this analysis. Commission staff requests that the City 

contact Staff Attorney Jamie Garrett (see contact information below) to obtain 

shipwrecks data from the database and Commission records for the Project site. The 

database includes known and potential vessels located on the State's tide and 

submerged lands; however, the locations of many shipwrecks remain unknown. 

Please note that any submerged archaeological site or submerged historic resource 

that has remained in State waters for more than 50 years is presumed to be 

significant.  Because of this possibility, please add a mitigation measure requiring   

that in the event cultural resources are discovered during any construction activities, 

Project personnel shall halt all activities in the immediate area and notify a qualified 

archaeologist to determine the appropriate course of  action. 
 

1O..Title to Resources: The EIR should also mention that the title to all abandoned 
4.21 shipwrecks, archaeological sites, and historic or cultural resources on or in the tide 

and submerged lands of California is vested in the State and under the jurisdiction   of 

the California State Lands Commission (Pub. Resources Code, § 6313). 

Commission staff requests that the City consult with Staff Attorney Jamie Garrett 

(see contact information below) should any cultural resources on state lands be 

discovered during construction of the proposed  Project. 

 
11. Tribal Resources: The NOP does not indicate whether Tribal cultural   resources 

4.22 would be potentially affected and whether the Project would have a potentially 

significant impact on Tribal resources . Therefore, the NOP does not  contain 

sufficient information as to how the City is complying with Assembly Bill (AB) 52 

provisions. These provisions provide procedural and substantive requirements for 

lead agency consultation with California Native American Tribes, consideration of 

effects on Tribal cultural resources (as defined in Pub. Resources Code, § 21074), 

and examples of mitigation measures to avoid or minimize impacts to these 

resources. Even if no Tribe has submitted a consultation notification request for the 

Project area covered under the NOP, the City  should: 

• Contact the Native American Heritage Commission to obtain a general list of 

interested Tribes for the Project  area 

·•    Include  the  results  of this inquiry  within the Draft EIR 

·• Disclose and analyze potentially significant effects to Tribal cultural 

resources, and avoid impacts where  feasible 

 

Since the NOP does not disclose if notification or outreach to interested Tribes has 

occurred and does not document their response, Commission staff recommends that 

the City include this information in the Draft EIR in order to maintain a clear record of 

the City's efforts to comply with AB 52. This information would aid responsible and 

trustee agencies in their independent  review processes  and help eliminate 

potentially duplicative work. Please include information as to whether there are any 

anticipated or unanticipated submerged  Tribal cultural resources in the Project   area, 
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and provide recommended mitigation measures to reduce or eliminate any potential 

impacts to those  resources. 

 

Mitigation and Alternatives 
 

12. Deferred  Mitigation:  In order to avoid the improper deferral of mitigation,  mitigation 
4.23 measures  should either be presented as specific, feasible, enforceable   obligations, 

or should be presented as formulas containing "performance standards which would 

mitigate the significant effect of the project and which may be accomplished l more 

than one specified way" (State CEQA Guidelines, §15126.4,  subd.   (a)). 

 
4.24 13.Alternatives: In addition to describing  mitigation measures  that would avoid or  

reduce the potentially significant  impacts of the Project, the City should identify   and 

analyze a range of reasonable alternatives to the proposed Project that would attain 

most of the Project objectives while avoiding or reducing one or more of the 

potentially significant impacts (see State CEQA Guidelines,§ 15126.6). The NOP 

indicates that, in January 2018, the City will provide the LARWQCB with a 

recommended maximum volume of treated effluent to be discharged into the Santa 

Clara River Estuary. The EIR should analyze this volume and determine its effect on 

the Project's need for the State Water Interconnection or the Seawater Desalination 

Facility. 

 

Thank you for the opportunity to comment on the NOP for the Project. As a trustee and 

responsible agency, Commission staff requests that you consult with us on this Project 

and keep us advised of changes to the Project Description and·a11 other important 

developments.  Please send additional information on the Project to the Commission  

staff listed below as the EIR is being  prepared. 

 

Please refer questions concerning environmental review to Alexandra Barack, 

Environmental Scientist, at (916) 574-2399 or via e-mail at   

Alexandra.Borack@slc.ca.gov. For questions concerning archaeological or historic 

resources  under Commission  jurisdiction,  please contact Staff Attorney Jamie Garrett,  

at (916) 574-0398 or via e-mail at jamie.garrett@slc.ca.gov. For questions concerning 

Commission leasing jurisdiction, please contact Kelly Connor, Public Land Management 

Specialist,  at (916)  574-0343  or via e-mail at Kelly.Connor@slc.ca.gov. 

 

Division of Environmental Planning 

and Management 
 

cc:  Office of Planning and  Research 

A. Barack, CSLC 

K. Connor, CSLC 

P. Huber, CSLC 

J. Garrett, CSLC 

 
 
 
Cy R Ogg in. I    I 

mailto:Alexandra.Borack@slc.ca.gov
mailto:jamie.garrett@slc.ca.gov
mailto:Kelly.Connor@slc.ca.gov


 

  



 

 

Water Boards 

State Water Reso urces Control Board 

NOV 2 9 2017 
Gina Dorrington 
City of Ventura 
501 Poli Street, Room 120 

Ventura, CA 93002 

 
ED 

DEC 13 2017 

WASTEWATER  DIVISION 

 

Dear  Ms. Dorrington: 

 
NOTICE OF PREPARATION (NOP) FOR CITY OF VENTURA (CITY); VENTURA WATER 
SUPPLY PROJECT (PROJECT); VENTURA COUNTY; STATE CLEARINGHOUSE NO. 
2017111004 

We understand that the City may be pursuing Clean Water State Revolving Fund (CWSRF) 
financing for this Project. As a funding agency and a state agency with jurisdiction by law to 
preserve, enhance, and restore the quality of California's water resources, the State Water 
Resources Control Board (State Water Board) is providing the following information on the 
preparation of the California Environmental Quality Act (CEQA) for the Project. 

 
The State Water Board, Division of Financial Assistance, is responsible for administering the 

5.1 CWSRF Program. The primary purpose for the CWSRF Program is to implement the Clean 
Water Act and various state laws by providing financial assistance for wastewater treatment 
facilities necessary to prevent water pollution, recycle water, correct nonpoint source and storm 
drainage pollution problems, provide for estuary enhancement, and thereby protect and promote 
health, safety and welfare of the inhabitants of the state. The CWSRF Program provides low 
interest funding equal to one-half of the most recent State General Obligation Bond Rates with a 
30-year term. Applications are accepted and processed continuously. Please refer to the State 
Water Board's CWSRF website at: 
www.waterboards.ca.gov/water issues/programs/grants loans/srf/index.shtml. 

The CWSRF Program is partially funded by the United States Environmental Protection Agency 
and requires additional "CEQA-Plus" environmental documentation and review. Three 
enclosures are included that further explain the CWSRF Program environmental review process 
and the additional federal requirements. For the complete environmental application package 
please visit: 
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/srf_forms.shtml. The 
State Water Board is required to consult directly with agencies responsible for implementing 
federal environmental laws and regulations. Any environmental issues raised by federal 
agencies or their representatives will need to be resolved prior to State Water Board approval of 
a CWSRF financing commitment for the proposed Project. For further information on the 
CWSRF Program, please contact Mr. Ahmad Kashkoli, at (916) 341-5855. 

 
 
 

FELICIA  MARCUS,   CHAIR    I     EILEEN  SOBECK,   EXECUTIVE  DIRECTOR 

 
1001   I  Street,  Sacramento,  CA 95814   I    Mailing Address:  P.O.  Box  I 00,  Sacramento,  CA 95812-0100   I    www.waterboards.ca.gov 

http://www.waterboards.ca.gov/waterissues/programs/grantsloans/srf/index.shtml
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/srf_forms.shtml
http://www.waterboards.ca.gov/
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It is important  to note that prior to a CWSRF financing  commitment,  projects are subject  to 

5.2 provisions of the Federal Endangered Species Act (ESA), and must obtain Section 7 clearance 

from the United States Department  of the Interior, Fish and Wildlife Service (USFWS),  and/or   

the United States  Department  of Commerce  National Oceanic and Atmospheric  Administration, 

National Marine Fisheries Service (NMFS) for any potential effects to special-status species. 

 
Please be advised that the State Water Board will consult with the USFWS, and/or the NMFS 

5.3 regarding all federal special-status species that the Project has the potential to impact if the 

Project is to be financed by the CWSRF Program. The City will need to identify whether the 

Project will involve any direct effects from construction activities, or indirect effects such as 

growth inducement, that may affect federally listed threatened, endangered, or candidate 

species that are known, or have a potential to occur in the Project site, in the surrounding areas, 

or in the service area, and to identify applicable conservation measures to reduce such effects. 

 
In addition,  CWSRF projects must comply with federal laws pertaining to cultural    resources, 

5.4 specifically Section 106 of the National Historic Preservation Act (Section 106). The State 

Water Board has responsibility for ensuring compliance with Section 106 and the State Water 

Board must consult directly with the California State Historic Preservation Officer (SHPO). 

SHPO consultation is initiated when sufficient information is provided by the CWSRF applicant. 

The City must retain a consultant that meets the Secretary of the Interior's Professional 

Qualifications Standards (http://www.nps.gov/history/local-law/arch_stnds_9.htmt)o prepare a 

Section 106 compliance report. 

 
Note that the City will need to identify the Area of Potential Effects (APE),    including  construction 

5.5 and staging areas, and the depth of any excavation. The APE is three-dimensional and 

includes all areas that may be affected by the Project. The APE includes the surface area and 

extends below ground to the depth of any Project excavations. The records search request 

should extend to a Y2-mile beyond project APE. The appropriate area varies for different 

projects but should be drawn large enough to provide information on what types of sites may 

exist in the vicinity. 

 
Other federal environmental  requirements  pertinent to the Project under the CWSRF   Program 

5.6 include the following (for a complete list of all environmental requirements please visit: 

http://www.waterboards. ca.gov/water issues/proqrams/grants loans/srf/docs/forms/application 

environmental   package.pdf): 

 
A. An alternative analysis discussing  environmental impacts of the project in either   the 

5.7 CEQA document (Negative Declaration, Mitigated Negative Declaration or 

Environmental  Impact Report) or in a separate  report. 

B. A public hearing more meeting for adoption/certification of all projects except for those 

5.8 having little or no environmental  impact. 

C. Compliance  with the Federal Clean Air Act: (a) Provide air quality studies    that may have 
5.9 been done for the Project; and (b) if the Project is in a nonattainment area or attainment 

area subject to a maintenance  plan; (i) provide a summary of the estimated  emissions  

(in tons per year) that are expected from both the construction and operation of the  

Project for each federal criteria pollutant in a nonattainment or maintenance area, and 

indicate if the nonattainment  designation is moderate,  serious, or severe (if   applicable); 

(ii) if emissions are above the federal de minimis levels, but the Project is sized to meet 

only the needs of current population projections  that are used in the approved   State 

http://www.nps.gov/history/local-law/arch_stnds_9.htmt)o
http://www.waterboards.ca.gov/waterissues/proqrams/grantsloans/srf/docs/forms/application
http://www.waterboards.ca.gov/waterissues/proqrams/grantsloans/srf/docs/forms/application
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5.1 

 

 
 

5.11 

 

 

 
5.1 

 

 

 

5.1 

 

 
5. 

 

 

5. 

 

 

 
5. 

 

 

 
5.1 

 
5.1 

 

Implementation Plan for air quality, quantitatively indicate how the proposed capacity 
increase was calculated using population projections. 

D. Compliance with the Coastal Zone Management Act: Identify whether the Project is 
within a coastal zone and the status of any coordination with the California Coastal 
Commission. 

E. Protection of Wetlands: Identify any portion of the proposed Project area that should be 
evaluated for wetlands or United States waters delineation by the United States Army 
Corps of Engineers (USACE), or requires a permit from the USACE, and identify the 
status of coordination with the USACE. 

F. Compliance with the Farmland Protection Policy Act: Identify whether the Project will 
result in the conversion of farmland.  State the status of farmland (Prime, Unique, or 
Local and Statewide Importance) in the Project area and determine if this area is under a 
Williamson Act Contract. 

G. Compliance with the Migratory Bird Treaty Act: List any birds protected under this act 
that may be impacted by the Project and iqentify conservation measures to minimize 
impacts. 

H. Compliance with the Flood Plain Management Act: Identify whether or not the Project is 
in a Flood Management Zone and include a copy of the Federal Emergency 
Management Agency flood zone maps for the area. 

I. Compliance with the Wild and Scenic Rivers Act: Identify whether or not any Wild and 
Scenic Rivers would be potentially impacted by the Project and include conservation 
measures to minimize such i'mpacts. 

Following are specific comments on the City's NOP: 
1. Is the City preparing a programmatic or project level EIR? Please note that the CWSRF 

cannot not use programmatic documents unless the Project being funded is analyzed in 
the document at a Project level. 

 

2. Has the United States Bureau of Reclamation (USBR) begun reviewing the Project? 
Have any consultations with the State Historic Preservation Office, United States Fish 
and Wildlife Service, or the National Marine Fisheries Service been initiated by the 
USBR? 

Following the preparation of the draft CEQA document for the Project, please provide us a copy 
of the document to review if the City's is considering CWSRF financing. In addition, we would 
appreciate notices of any hearings or meetings held regarding environmental review for the 
Project. 
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Gina Dorrington 

 
 

Thank you for the providing us a copy of your NOP, and the consideration of the CWSRF for the 

financing of the City's Project.   If you have any questions or concerns,  please feel free to     

contact 
Ahmad Kashkoli at (916) 341-5855, or by email at Ahmad.Kashkoli@waterboards.ca.gov 

 
 

Sincerely, 

JJ!J {/ 
Amanda Dwyer 

Environmental Scientist 

 
 

Enclosures (3) 

 
1. Clean Water State Revolving  Fund Environmental  Review  Requirements 
2. Quick Reference Guide to CEQA Requirements  for State Revolving  Fund  Loans 

3. Basic Criteria for Cultural Resources   Reports 

 
 

Cc:  State Clearinghouse 

(Re: SCH# 2017111004) 
P.O. Box 3044 

Sacramento,  CA  95812-3044 

 

 
Bee:  Ahmad Kashkoli, Division of  Financial Assistance 

Amanda Dwyer, Division of Financial Assistance 

Andrew Cooper, Division of Financial Assistance 

Janice  Clemons,  Division of Financial Assistance 

mailto:Ahmad.Kashkoli@waterboards.ca.gov
mailto:Kashkoli@waterboards.ca.gov
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UNITED WATER CONSERVATION DISTRICT 

“Conserving Water since 1927” 

 

 

 

December 14, 2107 

Via email 
 

City of Ventura 

Gina Dorrington 

501 Poli Street, Room 120 

Ventura, CA 93002-0099 

 

RE: Stillwater Sciences Draft Phase 3 Assessment of the Santa Clara River Estuary 

Ms. Dorrington, 

 

6.1 

 

 

 

 

 

 

 
6.2 

 

 

 

 
6.3 

 

 

 

 

 

 

 

 

 

 

 
 

6.5 

United Water Conservation District (United) appreciates this opportunity to comment on 

the November 2017 draft City of Ventura Special Studies – Phase 3: Assessment of the 

Physical and Biological Conditions of the Santa Clara River Estuary, Ventura County, 

California, prepared by Stillwater Sciences. United commends Stillwater Sciences for the 

completion of a thorough and well-documented draft report on recent conditions within the 

Santa Clara River Estuary (SCRE). It is clear that significant effort was expended for the 

data collection, modeling and analysis presented in this report. 

 

United does not take issue with the major conclusions of the report but offers the following 

comments that may help the City and their consultants improve the document by clarifying 

certain points or conclusions. 

 

The location of SCR flows “below the Freeman Diversion” obtained from United should 

be described in more detail. If flow estimates are from immediately below Freeman 

Diversion it should be noted that percolation of 50-150 cfs is commonly measured in the 

reach of the SCR that overlies to Oxnard Forebay (the 4.5 miles of broad sandy river 

channel and floodplain between approximately Ellsworth Barranca and the Hwy 101 

bridge). Percolation may be greater than 150 cfs at flows greater than 500 cfs, but higher 

flows such as these are not commonly measured. [Section 2.1.4, page 21] 

 

It would be helpful to remind readers that surface water connectivity between McGrath 

Lake and the SCRE did potentially exist in past years when the extended south arm of the 

estuary was present. [Sec. 2.2, p. 22] 

 

Inconsistent characterization of the current extent of the SCRE, variously “75-90% of what 

it once was” [Sec. 3.1, p. 30] or a “75% to 90% decrease in overall SCRE area and available 

habitat.” [Sec. 3.2.1, p.32] 

 
 

 

106 N. 8th Street  Santa Paula, California 93060  Phone (805) 525-4431  Fax (805) 525-2661  www.unitedwater.org 

6.4 

http://www.unitedwater.org/


 

 

UNITED WATER CONSERVATION DISTRICT 

“Groundwater upwelling” is a poor choice of terms to describe areas where the SCR gains 
6.6 

flow from the Semi-perched aquifer, as this term suggests upward vertical gradients, which 

are not known to exist in the unconfined shallow groundwater system that exists near the 

lower SCR and the SCRE. “Gaining reach” is a more appropriate term to describe the 

process where surface flow results from groundwater discharge to a stream channel. [Sec. 

3.3] 

 
The “critical riffle” is a term used to describe the riffle bar feature below Freeman 

6.7 
Diversion where fish migration is most difficult at lower river flows. In recent years this 

feature has been located about 2.8 miles upstream of the Highway 101 bridge. This feature 

is currently located within the Oxnard Forebay groundwater subbasin, and United prefers 

to call this reach the Oxnard Forebay reach. The National Marine Fisheries Service 

(NMFS) sometimes refers to this reach as the “Critical Reach.” Stillwater’s reference to 

this same area as the “critical riffle reach” introduces yet another term for a feature and 

reach for which there is already ample confusion and should be avoided. [Sec. 3.3.3.1, p. 

44] 

 
6.8 

See previous comment about clarifying SCR flow “below Freeman Diversion.” [Figures 

3-10 through 3-12] 

 
6.9 

What happened in ~2001 when daily mean discharge dropped by about 5 cfs? [Figure 3- 

13] 

 
How did D-1 discharge exceed ETS discharge for about five weeks in summer 2016? 

6.10 
[Figure 3-14] 

 
6.11 

Why are data from wells GW12 - GW15 not included in Figure 3-22(a)? A local 
groundwater mound should be represented beneath the VWRF Wildlife Ponds,  providing 

flow both south to the estuary (and north towards the harbor, as represented). [Page 62] 

 
6.12 

Check for errors, as Mean nitrate concentrations at stations ETS and D-1 are greater than 

the reported Range of values. [Table 3-11 through 3-14] 

 
The comment that changing land use and increasing demands on ground and surface water 

6.13 
“have lowered the groundwater table in the SCR watershed upstream of the SCRE  below 

the availability to support woody riparian vegetation” is a gross overstatement. If the 

intention is to characterize vegetation changes in the vicinity of the historic “west grove” 

near the lower extent of the Oxnard Forebay reach, please take care to define the area being 

characterized. [Sec. 3.5.2.3., p.124] 

 
6.14 

What evidence exists to suggest “lower groundwater elevations” existed in the vicinity of 

the SCRE by 1927? [Sec. 3.5.2.3., p.124] 

 
6.15 

Historical steelhead spawning and rearing in Piru Creek remains a controversial subject 
and repeating speculation by other authors about the inland extent of spawning in the SCR 

watershed adds no value to this document. Suggest removal of comments specific to Piru 

Creek. [Sec 3.6.3.1, p.143] 



UNITED WATER CONSERVATION DISTRICT 

 

 

 

Turbidity is indeed a key variable governing migration opportunity for steelhead.    While 
6.16 

discharge from the VWRF may not significantly affect turbidity in the SCRE, United’s 

observations of upstream migrants at Freeman Diversion confirm that high turbidity 

associated with high flows in the SCR is one of the primary controls on steelhead 

migration. [Sec 3.6.3.1, p.148] 

 
As noted previously, flows at Freeman Diversion are not directly comparable to flows   at 

6.17 
Victoria Avenue due to percolation of flow in the Forebay reach of the SCR. [Sec.  4.1.6, 

p.181] 

 
Consider plotting SCRE stage in front/on top of subsurface volumetric flows to avoid 

6.18 
obscuring stage data. [Figure 4-8, p.187] 

 
6.19 

Consider using log scale to more clearly display minor components of the modeled SCRE 
water balance. [Figure 4-16, p. 195] 

 
6.20 

Significant wave overwash events did indeed occur in the weeks following November 15, 
2015.  High surf and high tides existed during this period without significant rainfall, and 

photographic evidence exists to document these overwash events. [Sec. 4.2.1, p.196] 

 
6.21 

The discussion of necessary assumptions and sources of error for the SCRE water budget 
does a good job identifying areas of uncertainty, and noting that the model is calibrated for 

current conditions at the SCRE. It would be helpful, however, to remind readers that model 

recalibration would be necessary following major flow in the SCR if vegetation distribution 

and morphology of the SCRE changes significantly. [Sec. 4.2.2, p.200] 

 
Wind and fog conditions are commonly different in Santa Paula than in areas near the coast. 

6.22 
Consider using CIMIS stations in Oxnard or Port Hueneme for daily insolation values   at 

the SCRE. [Sec. 4.4, p.206] 

 
6.23 

Assuming that the specific conductance of shallow groundwater in the study area is similar 
to that of the confined aquifers of the Mound basin is a poor assumption. Salinity tends to 

be high in the shallow unconfined groundwater of the Oxnard coastal plain. Dry weather 

water quality samples from the SCR upstream of the estuary could be used to better 

approximate the specific conductance of water of the Semi-perched aquifer, as the lower 

SCR commonly gains flow from that shallow aquifer. Check Geotracker for water quality 

records in the area, and VRSD reports for the Bailard landfill. [Sec. 5.3.2, p.221, Table 5- 

6] 

 
6.24 Consider sorting weighted scores by priority rank of beneficial use rather than 

alphabetically. [Figure 5-23] 

 
6.25 

United agrees with and commends Stillwater for stating that “habitat area alone is unlikely 
to control populations of these [threatened and endangered] species in the SCRE.”    [Sec. 

5.6.2, p.276] 



UNITED WATER CONSERVATION DISTRICT 

 

 

 

If these comments foster any questions or promote the need for further dialogue or 

documentation, United staff is certainly willing to be of assistance. Please don’t hesitate 

to contact us as we can provide additional details or clarify our comments as needed. 

 
 

Sincerely, 

 
Dan Detmer 

Supervising Hydrogeologist 



 

 

From: Helle Scharling-Todd 

To: Armistead, Lauren 

Subject: Re: Santa Clara River Estuary Stakeholder Workshop November 15, comments Eric Todd 

Date: Monday, November 20, 2017 11:18:34 AM 
 

Dear Lauren Amistead, I am sending you my comments. 
 
 

Every time I have attended a water workshop at the City, I have raised the question about the 
7.1 identity of the body of water at the outlet of Santa Clara River, it meets all the requirements of 

a lagoon and not an 

estuary. 

In the following I will discuss what the criteria of an estuary is: 

 
 

1: Estuaries are a highly complex ecosystem cohabiting and evolving over thousands of years 
of stable biology in the sense that the lagoons are not necessarily productive in the way 
estuaries are, one reason in estuaries 

 

there is stability due to the elimination of waste by the tidal flows. Estuaries are long lived 
due to the daily flushing of the tides, renewing it's productivity. 

 

2: Estuaries have daily fluctuations of salt and fresh water, leading to a highly complex 
system, composed of plants and animals and a host of bacterial regeneration which controls 
the ebb and flow of mineralization and 

 

sources of energy. 

 

3: In an estuary the ecology cannot be more complex, there is a niche for myriads of bacteria, 
plants and animals. An important feature with this diversity throughout the estuary there are 
pockets of differentiation which can 

 

arise to meet the needs of these different biology. An easy diagnosis of an estuary is 
discovered if one tries to traverse one, as one will end up in mud, compared to the ground of a 
lagoon, which is a sand floor. 

 

4: A lagoon is a simple structure, which is here today and gone tomorrow, for instance the 
Santa Clara River exited by Port Hueneme area about 200-500 years ago according to 
geological deposits. 

 

5: An estuary will because of its complexity and stability exist for thousands of years, 
whereas a lagoon can come and go on a daily basis. 

 
7.2 6: The Santa Clara River outlet is filling in and the sand berm is moving inland, and without 

the reclamation water the lagoon will cease to exist, it will simply dry up. 
 

7: There are no clams in the Santa Clara lagoon, as clams cannot be established due to the 
7.3 fragile connection they have with their environment, that is so changeable. 

x-msg://33/larmistead%40cityofventura.ca.gov


 

 

8:  Estuaries on the contrary have clams  due to their stable environment. 
 

9:  The Santa clara River has never been a nursery possibility for the steelhead trout. Ocean 
7.4 bound  steelhead passing through this wasteland of meager sustenance are on their way to the 

sea, and those returning from the sea 

 

swim upriver looking for spawning possibilities, naturally this is only possible if the berm 
has been broken by rain water. California Fish and Game should be contacted as they 
understand the need for spawning sites that 

 

are found higher up in the drainage system, it is here where they have spent millions of 
dollars of fish ladders. Realize that those steel heads that are stalled in pools that dry up after 
the rains are gone will perish.  it's only 

 

because of their natural drive to leave the lagoon behind and immediately continue to the 
high reaches of the water sources in the mountains where their development is possible. 

 
10.  This lagoon has 12'  difference between the low tide and the high tide going over the 

7.5 berm, whereas in an estuary it's almost always level with the ocean and possible to pass 

upstream. 

 
7.6 11. Finally the tide water goby is hardly an endangered specie, and the few there will be lost 

allowing the river to dry up is insignificant, some areas along the coast have thousands of 
them, I received a PHD studying gobies, 

 

and I am now writing a paper on a goby from South America so I have an interest and 
experience in gobies. If the lagoon was indeed an estuary it would be inhabited by a goby 
Gillictis Mirabiles, however Santa Clara 

 

lagoon doesn't have any of these required salinities which means it is a fresh water lagoon, 
and not an estuary. 

 

 
7.7 12. In light of the fact that the City of Ventura has decided to spray insecticides in the lagoon 

to control the Nile river virus mosquitoes, is an illegal act if it was an estuary , but as it is not 
an estuary it is perfectly o.k. 

 

I recall in Panama when I worked for the Smithsonian Institute that the gobies that I had 
in custody always died when exposed to very small amounts of insecticides. I wonder how 
many Tide water gobies have perished 

 

due to the spraying in the lagoon? 

 
7.8 13. Another example of misunderstanding the term estuary versus lagoon is that phosphates 

were low in the lagoon, if it is an estuary there would be higher levels of phosphates, and also 
it was extensive mentioning of the 

 

lagoon having a sand base, if it was an estuary, it would have a mud base. It is this mud 
base in estuaries that allows to capture nutrients and to provide for this mosaic of productivity. 



 

 

I have shown up  at these meetings at the city,  just to set the record straight, and my hope 
7.9 is that recognition of the true identity of this body of water, Santa Clara lagoon is properly 

recognized in Ventura, and not called an estuary since it then falls under a whole different 
set of regulations.   In all due respect to yourself these stated facts are not a matter of opinion. 
Also I want to lament the fact that 

 

the City of Ventura is now charging us an increasingly larger amount including an 
estuary fee, which needs an explanation! 

 

I support by the way the reuse of the reclamation water for public use, such as golf 
courses, parks  etc.   Please get in touch if you have requests.  Yours  Eric Todd, Phd. 

 

 

 

On Nov 16, 2017, at 1:48 PM, Armistead, Lauren wrote: 

 

Thank you all who were able to attend our Santa Clara River Estuary Stakeholder 

Workshop  yesterday. 

 
The DRAFT Phase 3 Study and Appendices have been uploaded to the Ventura Water 

website as of yesterday afternoon. They can be found in our Library of Reports page 

under Estuary Studies. 

 
The direct links are provided  below. 

 
Comments on the Study would be appreciated no later than December   15th. 

 
https://www.cityofventura.ca.gov/DocumentCenter/Home/View/10392 

https://www.cityofventura.ca.gov/DocumentCenter/Home/View/10393 

 

Thank you again 

 
Lauren Armistead 

Management Analyst 

Ventura Water 

805-677-4128 

larmistead@venturawater.net 

https://www.cityofventura.ca.gov/DocumentCenter/Home/View/10392
https://www.cityofventura.ca.gov/DocumentCenter/Home/View/10393
x-msg://33/larmistead%40venturawater.net
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Surfrider Foundation 
Ventura  County Chapter 
PO Box 1028, Ventura, CA 93002 

 
 

January 16, 2018 

 
Gina Dorrington 

Ventura Water 

501 Poli Street, Room 120 

Ventura, CA 93002 

via email: gdorrington@venturawater.net 

 
 

RE: SCRE Special Studies – Water Recycling Opportunity 

 
 

Dear Ms. Dorrington: 
 

The Ventura County Chapter of the Surfrider Foundation has voiced concerns with water quality at the  
8.1 mouth of the Santa Clara River since our Blue Water Task Force identified high bacteria levels at this 

popular surfing location in the early 1990’s. Recognizing the benefits of integrated water management, 
8.2 the Surfrider Foundation has been a longtime proponent of recycled wastewater to enhance our coastal 

     ecosystems. Wastewater discharges have historically impaired coastal water quality, and even with 
8.3   

 

 
8.4 

 

 
8.5 

advances in technology, increased nutrient levels impact receiving waters. 

 
We would like to re-state our support for 100% recycling of the city’s wastewater to eliminate the 

discharge into the Santa Clara River Estuary. 

 
We do not concur with the analysis presented at the November stakeholder meeting that oversimplify the 

ecosystem associated with the Santa Clara River Estuary (SCRE.) Indeed, as other commenters have 

noted, this system is in fact much more representative of a coastal lagoon, since it does not maintain a 

perennial opening to the ocean. Indeed, it is this fact that creates the problems with the wastewater 

discharge. Without a regular exchange between the lagoon and the ocean, nutrient rich wastewater 

accumulates in an unnatural manner behind the beach berm. Only during large winter storm events or 

human intervention does this lagoon breach. This results in unnaturally high water levels and poor water 

quality. 
 

Finding of Enhancement is Flawed: 
8.6 

Any conclusion that determines that the lagoon is enhanced by the wastewater discharge are flawed. 

Although the resource agencies rightly are concerned for the endangered and special status species that 

rely on habitat at the mouth of the Santa Clara River, current conditions limit, rather than support those 

species. The unnaturally high water levels resulting from the discharge create a simplified pond habitat 

that is subject to episodic draining. Sea water exchange, a necessary part of this ecosystem, is also 

     precluded with the flooded lagoon. The elimination of habitat complexity and poor water quality has 
created an ideal habitat for non-native species, most prominently carp. From our experience on the 

8.7 
Ventura River, carp are the predominant fresh water species below the Ojai Sanitary District discharge on 

mailto:gdorrington@venturawater.net


2 

 

 

the lower Ventura River, relegating this reach to migratory status for the endangered Southern Steelhead. 

Steelhead may survive in such an environment, but they certainly wouldn’t choose it. 

 

 
An Opportunity for Ecosystem Benefits: 

8.8 

A more complete ecosystem view of the situation has not been conducted as part of the SCRE analysis. 

By focusing exhaustively and exclusively on the Santa Clara River Estuary, the potential benefits of 

eliminating the wastewater discharge have not been fully considered. Consider this fact: 

 

50% or more of the discharge originates from the Ventura River 

 
The City of Ventura relies on a wellfield at Foster Park and surface storage from Lake Casitas for more 

than half the water supply. Both of these sources are currently stressed from over allocation during the 

prolonged drought. 
 

 

How could a point source discharge directly into the Santa Clara River Estuary be considered to mimic 

“natural” processes and enhance the habitat, when much of the water originates from the adjacent 

watershed? 

 
Most significantly, studies have documented the high quality spawning, rearing, and refugia habitat in the  

8.9 Ventura River upstream of the Foster Park wellfield. However, flows in this reach have become seriously 

impaired by over-extraction of groundwater, to the point that in recent years this refugia habitat has dried 
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8.10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
8.12 

up for extended periods during the critical summer and fall months. It should be noted that this reach of 

the Ventura River was historically known as the “live reach,” for the rising groundwater in the vicinity of 

Casitas Springs, which was also named for this phenomenon. These are precisely the conditions that favor 

native species such as the southern steelhead. Indeed, recent population surveys have documented the 

presence of native trout in this reach. 

 
 

Water Budget Perspective: 

 
Consider the potential benefits from developing a “new” supply from recycled water. 

 

 

 

These slightly outdated supply and demand numbers are taken from the City's 2013 Final Comprehensive 

Water Resources Report. It is evident from this graph that if 'new' sources of water are not found the city 

will outgrow its water supply in the near future. 

 

The red arrow shows that the potential for recycled water in Ventura is close to 50% of demand. (Of 

course the actual volume would be less than this depending on treatment and reuse options, but this 

demonstrates the overall magnitude.) Therefore water recycling would provide an opportunity to 

eliminate the flooding problem at McGrath as well as offset municipal water demand (i.e. an 'integrated 

solution'.) 

 

This demand offset could provide an opportunity to reduce pumping at the Foster Park wellfield during 

dry months of the year to sustain the critical habitat within the “live reach” of  the Ventura River. 

8.11 
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Recommendation: 
8.13 

We encourage the City of Ventura and the stakeholder resource agencies to carefully reconsider the 

potential benefit from maximizing the recycled water potential. Rather than choosing to maintain an 

artificial pool at the Santa Clara River Estuary, which has very limited habitat benefits, demand offsets 

gained through recycling 100% of the wastewater effluent may be applied to the enhancement of the 

comparatively high quality habitat in the Ventura River. In turn, the coastal lagoon will return to a more  

8.14 natural hydrology with improved water quality and habitat, while also eliminating the non-native habitat 

conditions that are currently degrading the SCRE ecosystem. 

 
 

Sincerely, 
 

 

A. Paul Jenkin, M.S. 

Ventura Campaign Coordinator, Surfrider Foundation 

(805) 205-4953 pjenkin@surfrider.org 

 

 
cc: SCRE Stakeholder e-mail list 

 
 

References: 

 
Steelhead Population and Habitat Assessment in the Ventura River / Matilija Creek Basin 2006-  

2012  FINAL REPORT 
 

Ventura River Ecosystem - wastewater, VenturaRiver.org 

mailto:pjenkin@surfrider.org


 

 

Responses to Comments Matrix 
 

Comment 
Number 

Comment Response to Comment 

National Marine Fisheries Service (NMFS) 

 
 
 

1.1 

 
 

The EIR should provide sufficient detail to allow NMFS to assess the potential effects1 (offsite, direct, indirect, temporary, 

and permanent) of each alternative on steelhead and their critical habitat arising from construction (e.g., dewatering, 

creation of treatment wetlands), discharge operation (e.g., altering discharge percentage, water depth, water quality), and 

maintenance (e.g., repairs, daily, monthly discharge schedule}. 

 
The Phase 3 Study is designed to evaluate the environmental effects, including effects on listed species and their critical 

habitats, associated with different diversion alternatives that could be implemented by the proposed VenturaWaterPure 

Project. The Study will serve as the basis for the CEQA analysis of environmental effects. The Study will be further 

supplemented by the EIR and permit application evaluation of other non-discharge related potential environmental impacts 

of the local water supply project infrastructure. 

 

 
1.2 

 

Also, the City should include the manner in which the preferred alternative would be implemented (e.g., construction 

schedule, operation schedule, equipment types, etc.). 

 

Comment will be addressed during CEQA and environmental permitting of the proposed VenturaWaterPure Project. The City 

notes that schedules may be driven by NPDES Permit conditions. 

 
 
 
 
 
 
 
 

1.3 

 
 
 
 

 
Through the EIR process, alternatives that balance increasing local water supply with measurable and meaningful benefits to 

endangered steelhead survival and recovery should receive the highest priority for consideration. In this manner, the EIR 

should contain at least one project alternative that balances the intended increase in local water supply with efforts to avoid 

or minimize adverse effects to endangered steelhead and its critical habitat. 

Specifically, we recommend the City choose an alternative that provides for steelhead rearing habitat and unimpeded 

steelhead migration throughout the project area (i.e., adult/smolts entry from/to the ocean). 

 
The purpose of the Phase 3 Report is to provide an evaluation of diversion scenarios with an approach that assures 

conclusions identify the diversion alternative and local water supply projects that will best avoid and minimize impacts to 

listed species and critical habitats. Specifically, steelhead habitat needs for rearing and migration were analyzed in the Phase 

3 Study; the VWRF alternative discharges scenarios were compared across all discharge scenarios in the quantitative 

assessment and the AHP for steelhead rearing and migration habitat needs. Furthermore, the MEPDV recommendations 

balance the range of beneficial uses in the SCRE, including but not limited to habitat associated with protection of steelhead, 

so discharge recommendations are made on the basis of steelhead, as well as relative impacts to other listed species, critical 

habitats, and ecological resources. In Section 5.6.2, the Phase 3 study synthesizes the various potential changes to surface 

hydrology and estuarine processes to reach conclusions about which of the diversion alternatives avoids and minimizes 

impacts to steelhead and other listed species that would result from reductions in VWRF discharges to the SCRE. This 

approach assures conclusions identify the diversion alternative and local water supply project that will best avoid and 

minimize impacts to listed species/critical habitats, including steelhead and its critical habitat. The EIR will update and 

supplement this analysis to comprehensively address all potential environmental impacts of the proposed projects, including 

non-flow related environmental impacts, and including impacts on steelhead and its critical habitat. 

 

 
1.4 

 
 

For each alternative, the EIR should describe physical and biological features2 (PBF) of designated critical habitat that will be 

disturbed or removed either temporarily, seasonally, or permanently. 

 
See response to comment 1.3. Specifically, Section 5.6.2 evaluates how alternative VWRF discharges affect the "Primary 

Constituent Elements" (PCEs), more recently called the "Physical or Biological Features" (PBFs), for steelhead rearing and 

migration. 

 
 
 

1.5 

 
The EIR should include a list of measures for avoiding and minimizing potential negative effects of each alternative on 

endangered steelhead and critical habitat for this species. For effects that are unavoidable to either the species or its habitat, 

the EIR should specify the degree and extent of the effects, and describe how conservation measures would reduce the 

effects. 

 
 
 

See responses to comments 1.3 and 1.4. 

 
 

 
1.6 

 
 
 

The EIR should describe any compensatory mitigation measures that will be employed for each of the alternatives along with 

proposed mitigation 3 for impacts to steelhead and designated critical habitat. 

 
See response to comment 1.3. Additionally, if during the environmental permitting processes for the various Resources 

Agencies, and/or during the CEQA process, it is determined that, contrary to the conclusions of the Phase 3 Study and/or the 

Scientific Review Panel (SRP), the diversions proposed would result in significant adverse effects or potential incidental take, 

then additional mitigation and conservation measures will be developed and analyzed in the EIR and permitting processes to 

address those impacts. 

 

 
1.7 

 

For each project alternative, discuss potential benefits that will promote the survival and recovery of endangered steelhead 

and avoid adverse effects to PBFs of critical habitat for this species (e.g., water quality parameters such as dissolved oxygen, 

temperature, and nitrogen levels/nutrient loading). 

 

 
See response to comment 1.3. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.8 

 
 
 
 
 
 
 
 
 
 
 

 
Within the Cumulative Impacts section of the EIR, the City should consider and discuss any other past, present, and probable 

future City and non-City projects causing related impacts to endangered steelhead and designated critical habitat within the 

Estuary (e.g., upstream water operations that may affect magnitude and frequency of flows into the Estuary, State Parks 

campground, discharge of dredged material in the surf zone that may affect the frequency and duration of lagoon-berm 

formation). 

 

The Phase 3 Study water balance represents the best available science, modeling, and gage data by integrating surface 

water, groundwater, and exchange processes with historical data in the SCRE to evaluate the VWRF alternative discharge 

scenarios and their impacts on SCRE conditions under wet, normal, and dry water year conditions using representative years 

for each type of water year. The Phase 3 Study was updated to include past, present, and probable future projects to the 

extent feasible. 

 
Regarding upstream water operations, the scope of the Study focuses on how VWRF alternative discharge scenarios impact 

SCRE conditions under existing upstream water operations/diversions, since the incoming freshwater surface flows to the 

SCRE were not being altered by the VWRF alternative discharge scenarios. As part of the United Water Conservation District 

Multiple Species HCP Study, the berm breaching and migration opportunities between the SCRE and upstream are evaluated 

for a range of hydrologic conditions, including water operations/diversions. Section 5.4.1 of the Phase 3 Study was updated 

to discuss this and highlight how variations in the incoming freshwater surface flows to the SCRE would alter berm breaching 

and steelhead migration opportunities. 

 
Regarding the State Parks campground, the Study took into account the available technical studies being used for the 

development of the McGrath State Beach campground restoration plan (Section 5.3), but the potential future conditions 

after the restoration plan were too preliminary/uncertain to incorporate into the Study analysis. 

 
Regarding dredging activities, see response to comment 2.17. Additionally, the calibrated water balance is sensitive to 

assumptions in berm geometry, short term changes in berm seepage due to dredge deposits, and longer term changes in 

berm length and height which are not readily represented (Section 4.2.2). 

 
The CEQA cumulative effects analysis will update information regarding these projects, and will evaluate if any changes to 

the conclusions are necessary as a result in changes in probable foreseeable projects, or if conclusions remain valid. 

 
 
 
 

1.9 

When the City initiates the permit application process for this project, the Federal action of issuing a Federal permit may 

trigger U.S. Endangered Species Act (ESA) Section 7 consultation with NMFS. Section 7 of the ESA requires Federal agencies to 

insure that any action they authorize, fund, or carry out is not likely to jeopardize the continued existence of any endangered 

species or threatened species or result in the destruction or adverse modification of critical habitat designated for the species 

(Section 7(a)(2)). Therefore, the EIR should describe the relationship of the project to Section 7 of the ESA as well as disclose 

whether Section 7 consultation with NMFS is required prior to implementation of project activities (i.e., construction, 

operation, and maintenance). 

 
 

 
Federal funding is being sought, and is anticipated to require a ESA Section 7 process and evaluation, which will be 

addressed in and supported by the EIR. 

 
 
 
 
 

 
1.10 

 
 

As highlighted in the Draft Study, to assume that the precipitation history between 1873 and 2016 will repeat into future 

years does not meaningfully approximate the long-term quantity and quality of available steelhead habitat in the Estuary 

(e.g., water-surface elevation, hydrologic connectivity between the ocean/estuary/lower mainstem river) as a result of the 

project. Thus, we recommend the City incorporate spatially down-scaled precipitation/streamflow models into the project 

and describe how these models will be used to adaptively manage implementation of the project given future storm events 

and duration of hydrologic connectivity between the mainstem and the Estuary. Include a climate analysis that accounts for 

projections of drier and warmer days (Katz et al. 2012) and the associated effects on the magnitude and frequency of storm 

events in southern California. 

 
 

 
Discussion in Section 5.6.4 about what is currently known about future precipitation conditions is further developed in the 

Final Study pursuant to the comment. The water balance was developed so it can model historical and future precipitation 

conditions and a range of water year types was considered in the Study, including drier conditions potentially representative 

of the anticipated reductions in precipitation over time (Section 5.4). The diversion alternative recommended by the Phase 3 

Study and/or the SRP will be the influent design flow for the VenturaWaterPure plant, so the Phase 3 Study revision assures 

consideration of drier conditions over time are taken into account for the local water supply projects. The EIR analysis will 

use the Phase 3 Study information as a basis for its hydrology analysis, and will supplement it as necessary. 

 
 
 
 
 

1.11 

 
 

 
Given the strong relationship between steelhead behavior, ecology, and ontogeny, and the pattern and magnitude of river 

discharge (Shapovalov and Taft 1954, Richter et al. 1996 , Richter et al. 1997, Lytle and Poff 2004),  understanding the 

possible effects of the project on the Estuary is necessary to inform the potential effects on endangered steelhead. The Draft 

Study should clarify if any of the discharge scenarios alter the annual hydrograph or if a discharge scenario eliminates or 

alters the interannual variability of the hydrograph components (see Trush et al. 2009) . 

 
 
 

The annual hydrograph of the Santa Clara River and its components are unaffected by variations in the VWRF discharge to 

the SCRE. Variations in the VWRF discharge to the SCRE would only alter the estuary conditions. Section 5.3 details the 

degree to which variations in the VWRF discharge to the SCRE alter estuary conditions, while Section 5.4.1 details how 

variations in alternative VWRF discharge scenarios alter SCRE berm breaching and steelhead migration opportunities. 

Discussion added in Section 5.4.1 about how steelhead migration opportunities would be influenced by changes in VWRF 

flows and the influence of the VWRF flows on the annual hydrograph and its components. 



 

 

 
 
 
 
 
 
 

1.12 

 
 
 
 

 
Clearly describe the expected changes to surface hydrology (e.g., frequency and timing of "natural" breaches) and estuarine 

processes (e.g., circulation, habitat types, vegetation types, berm dynamics, depth profiles, nutrient loading) as a result of the 

project. Specifically, the draft EIR should describe the degree and extent to which the project is likely to affect steelhead 

rearing and migratory behavior. 

 

 
Section 5.4.1 discusses in detail anticipated changes in the frequency and timing of "natural" breaches with variations in 

VWRF discharge and its influence on steelhead migration opportunities. The influence of reductions in VWRF discharge on 

estuarine processes are discussed throughout Section 5.3, including anticipated changes to the habitat types, vegetation 

types, water depth, SCRE salinity , nutrient loading, dissolved oxygen, and water temperature. The Phase 3 Study assesses 

estuarine processes both qualitatively and quantitatively. Section 5.6.2 evaluates how alternative VWRF discharges affect 

the "Primary Constituent Elements" (PCEs), more recently called the "Physical or Biological Features" (PBFs), for steelhead 

rearing and migration. In Section 5.6.2, the Phase 3 study synthesizes the various potential changes to surface hydrology 

and estuarine processes to reach conclusions about which of the VWRF diversion alternatives avoids and minimizes impacts 

to steelhead and other listed species that would result from reductions in VWRF discharges to the SCRE. 

 
 
 
 
 
 
 
 

 
1.13 

 
 
 
 
 
 

 
Using the best, available science, modeling, and gage data, the water-balance model should accurately describe the 

magnitude and duration of incoming freshwater surface flow to the Estuary under various hydrological conditions (e.g., very 

wet, wet, normal, below normal, dry, extremely dry) for the following scenarios: (1) pre-1940, (2) post- I 960, and (3) with 

and without major upstream water operations/diversions. 

 
 
 

The Phase 3 water balance represents the best available science, modeling, and gage data by integrating surface water, 

groundwater, and exchange processes with historical data in the SCRE to evaluate the VWRF alternative discharge scenarios 

and their impacts on SCRE conditions under wet, normal, and dry water year conditions using representative years for each 

type of water year. The scope of the current study focuses on how VWRF alternative discharge scenarios impact SCRE 

conditions under existing upstream water operations/diversions, since the incoming freshwater surface flows to the Estuary 

representing existing upstream water operations/diversions were not being altered by the VWRF alternative discharge 

scenarios. 

 
As part of the United Water Conservation District Multiple Species HCP Study, the berm breaching and migration 

opportunities between the SCRE and upstream are evaluated for a range of hydrologic conditions, including water 

operations/diversions. Section 5.4.1 of the Phase 3 Study was updated to discuss this and highlight how variations in the 

incoming freshwater surface flows to the Estuary would alter berm breaching and steelhead migration opportunities. 

 
 
 

 
1.14 

 
 

 
We anticipate this analysis will assist the City in making predictions on water-quality status under different discharge 

scenarios. Water-quality predictions based on the best, available science can then inform the EIR analysis on the degree and 

extent of effects to steelhead rearing habitat. 

 

Section 5.3.2 discusses the changes in SCRE water quality conditions by VWRF alternative discharge scenarios. The analysis 

incorporates the best available science and modeling using water quality data measured in the SCRE to estimate how 

variations in the VWRF alternative discharge scenarios alter salinity, nutrients, dissolved oxygen, and water temperature. In 

addition to Section 5.3.2 analyzing how the alternative discharge scenarios alter water quality, Section 5.6.2 specifically 

evaluates how the alternative discharge scenarios influence the "Primary Constituent Elements" (PCEs)/"Physical or 

Biological Features" (PBFs) for steelhead rearing and migration. 

 

 
1.15 

 
Additionally to inform future water-quality status of the Estuary throughout the duration of the proposed project, the EIR 

should predict, evaluate, and explain any assumptions made for future incoming freshwater surface flows including the 

extent and duration of habitat connectivity between the mainstem and the Estuary. 

 

 
Acknowledged; see response to comment 1.13 and 1.14 for additional details. 

 
 
 
 

1.16 

The Draft Study suggests a reduction in tertiary-treated discharge will lead to improved water quality albeit there will be a 

loss of steelhead habitat based on anticipated water depths under different discharge scenarios. In the same manner, the 

Draft Study generally concludes continued discharge will lower water quality but maintain the maximum amount of 

steelhead habitat. These conclusions are based on extremely high uncertainty with respect to how water quality will actually 

change given all other nutrient inputs into the Estuary beyond the City's tertiary-treated discharge. The EIR should clarify the 

available data that informed the Draft Study do not provide a measure of likelihood or assurance that Estuary water quality 

would in fact improve. 

 
 
 

Acknowledged. The Study conclusions about how nutrients in the estuary will change with variations in VWRF flow include a 

discussion of uncertainties about the nutrient inputs from other sources into the estuary. These are acknowledged in the 

report (Sections 4.3, 5.3.2.2, and 5.6.3, and Appendix A) and will be included in the EIR. 

 
 
 
 

1.17 

 
Although steelhead are not obligated to rear in the lagoon as the Draft Study describes, this description of rearing steelhead 

assumes steelhead have access to adjacent habitat in the lower and upper mainstem. The species only has the ability to 

move and rear in adjacent areas upstream of the lagoon when the requisite hydrologic connectivity is present. Assumptions 

like these should be avoided because the lower mainstem can become disconnected from the lagoon during summer which 

limits steelhead movement between the lagoon and mainstem. During dry years or extended drought conditions, it is 

reasonable to conclude that the lagoon is the only available habitat in this area for the species to rear. 

 
 
 
 

Acknowledged. Sections 3.6.3, 5.5.7, and 5.6.2.1 discuss steelhead rearing use of the SCRE. 



 

 

 
 

1.18 

 

The EIR should address how the City will respond when actual (future) habitat conditions do not align with expected 

conditions as characterized by the Draft Study. Specifically, the draft EIR should describe a discharge-response plan or an 

adaptive-management plan to remediate deviations from predicted or anticipated habitat quality or quantity conditions. 

 
Acknowledged. Recommendations for inclusion of adaptive management measures have been included in the final report in 

Section 5.6.5. 

 
 
 
 
 
 
 

1.19 

 
 
 
 
 

The definition of "suitable" with respect to suitable steelhead habitat is merely based on a minimum-depth criterion when in 

reality suitable steelhead habitat is based on various factors such as dissolved oxygen, temperature, and habitat complexity 

(cover such as overhanging vegetation), thus the amount of suitable steelhead habitat may be overestimated or 

underestimated due to high uncertainty in the water-quality predictions described in the Draft Study. The draft EIR should 

describe how the City will address the level of uncertainty for predicted water-quality outcomes under the Preferred 

Alternative including ways to minimize uncertainty where possible. 

 

The suitability of habitat for steelhead is based on multiple parameters and it was assessed in the Study by multiple factors 

beyond just the minimum depth.  Further, in response to this comment and those from the Technical Review Team (TRT), 

the prioritization and weight given to habitat criteria other than minimum depth were increased. Three factors assessed 

overall suitability of SCRE habitat for steelhead: physical habitat for steelhead which was based on a minimum depth 

criteria, suitable water quality/dissolved oxygen concentrations for steelhead which was based on conclusions that less 

VWRF discharge would improve water quality conditions for nitrogen, phosphate, and DO conditions, and unseasonal breach 

effects on steelhead which was based on the assumption that manual breaching of the estuary berm during summer may 

interrupt natural rearing habitat, conditions, and behaviors. While temperature is a critical parameter for steelhead habitat 

suitability, heat balance modeling of the estuary (Section 4.4) found the SCRE temperature was controlled primarily by solar 

radiation, long wave radiation in and out, and evaporation during summer/fall conditions when temperature would impact 

steelhead habitat suitability. Water temperature was not considered as one of the factors in the suitability because 

variations in VWRF discharge are not anticipated to alter SCRE temperatures by more than approximately +/- 0.5 oC (Section 

5.3.2.4). 

 
 
 
 
 

1.20 

 
 
 
 

The draft EIR should clearly describe how altering the volume of tertiary-treated discharge into the Estuary influences the 

likelihood of avoiding or minimizing unauthorized breaches. This analysis, in part, will assist the City in evaluating which 

discharge scenario will minimize the risk of stranding juvenile steelhead. 

 

Variations in SCRE berm breaches for representative dry, normal, and wet water years with variations in VWRF discharge are 

described in Section 5.4 of the Study. Thirty-three model runs were performed to quantify the timing and frequency of 

breaches and open-mouth conditions under the different VWRF discharges. Manual unauthorized breaches could not be 

modeled since they did not follow any clear prescribed set of rules. 

 
The risk of unseasonal breaching with variations in VWRF discharge was assessed in the AHP model by the "unseasonal 

breach" factor in the RARE (Section 5.5.7) and SPWN (Section 5.5.10) beneficial uses. 

Wishtoyo Foundation, Ventura Coastkeeper, and Heal the Bay Technical Review Team (TRT) 

 
 
 
 

 
2.1 

 

During the development of the report, the TRT expressed a number of concerns regarding the analytical approaches and 

assumptions applied to the Phase 3 Report. In response, the City and Stillwater Sciences addressed some of these concerns 

(e.g., improvements to the water balance model), performed additional analyses (e.g., weighting of beneficial uses) to 

address other concerns, expanded discussions of uncertainties, and, in some instances, simply acknowledged and disclosed 

our concerns but retained the underlying assumption. The TRT appreciates the City’s efforts in addressing our concerns and 

notes that Section 5.6.3. of the report provides a relatively thorough discussion and acknowledgement of a number of the 

uncertainties and limitations underlying the analysis. Our concerns, as well as the City’s responses, are documented in a 

number of communications and are not fully repeated here. However, we want to draw attention to some of the remaining 

weaknesses in assumptions as well as potential problems in data interpretation. 

 
 
 
 

 
Noted. 

 
 
 
 
 
 

2.2 

 

For example, one of the underlying assumptions important to much of the water balance and mixing models is that of a well- 

mixed, unstratified closed-mouth equilibrium state. The analysis relies primarily on the water quality monitoring profiles 

collected during the 2015-2016 study period. We acknowledge that in situ water quality profiles presented in Appendix D of 

the report generally suggest well-mixed, unstratified conditions in the SCRE when closed; however, very little detailed 

analysis of the continuous sonde data is presented. A closer look at these data suggest that the “well-mixed” assumption may 

not be valid during significant periods of time. For example, water temperature data for the South sonde location 

(unfortunately the only site for which continuous data are available at different depths) suggest ecologically significant 

differences in surface and bottom temperatures. The graph below shows South sonde surface (red) and South sonde bottom 

(blue) temperatures from June 1, 2015 through October 31, 2015, a period of time when the mouth of the SCRE was 

consistently closed. The graph clearly shows a relatively consistent 2 to 4 degree Celsius (°C) difference between the surface 

and bottom sensors. 

 
 

The temperature difference during this time period is attributed to sensor drift because a temperature difference of 2 to 4 
oC continued to exist between the sensors when the sondes were removed from the water and kept under the same 

environmental conditions during periodic (approximately monthly) calibrations.  An additional comprehensive QA/QC 

review of the temperature data was undertaken to address this comment and the apparent temperature difference noted in 

the graph provided by the TRT. Section 2.2.3.2 provides a detailed discussion of the additional temperature QA/QC review 

and periods when water temperature data was flagged for exclusion due to sonde sensor drift. After determining periods 

when temperature data had to be excluded due to the sensor drift, the water temperature data, statistics, and discussion 

presented in Section 3.4.1 and Appendix D were updated to reflect the temperature data exclusions. 



 

 

 
 
 
 
 

2.3 

 

The surface temperatures are generally within a range that would be considered stressful to steelhead, while the bottom 

temperatures are well within a suitable range. 

 
The apparent presence of a persistent and ecologically important thermocline under extended closed-mouth conditions not 

only leads to a question of the overall validity of the “well-mixed” assumption, but also raises concerns about seemingly 

significant inconsistencies between in situ water temperatures profiles collected at the South sonde and continuous sonde 

data. 

 
See response to comment 2.2 for details about the apparent temperature differences between sondes. After an additional 

QA/QC review of the sonde temperature data (Section 2.2.3.2), the apparent thermocline between the South Surface and 

South Bottom Sondes noted by the TRT was due to temperature sensor drift and not representative of actual conditions in 

the SCRE. The QA/QC approved water temperature data does not support the presence of a persistent thermocline under 

extended closed-mouth conditions. A "well-mixed" assumption is considered valid for typical conditions in the SCRE and 

supported by data since the water temperature data from the sondes (Section 3.4.1.3) after QA/QC (Section 2.2.3.2) along 

with vertical profile measurements (Section 3.4.1.4 and Appendix D) document that the SCRE is generally thermally "well- 

mixed", especially during closed mouth conditions. 

 
 
 
 

 
2.4 

 
 

 
For example, the August 12, 2015 (Figure D-19) and August 27, 2015 (Figure D-20) profiles for the South sonde do appear to 

support the assumption of vertically mixed water temperatures, yet sonde data recorded immediately before and after the 

profiles were collected suggest a 3 to 4°C difference between surface and bottom temperatures. The observed 

inconsistencies between sonde and profile data raise doubts about in situ profile data at other locations (e.g., north and 

central sondes) where the analysis lacks concurrent continuous data at different depths 

 

The apparent difference between the South Surface and South Bottom Sonde water temperatures noted by the TRT is due 

to sensor drift in the South Bottom Sonde during that time period and does not represent actual water temperature 

conditions (Section 2.2.3.2). An additional comprehensive QA/QC of the water temperature data following this comment 

identified the periods when the sonde water temperature sensor calibration drifted and water temperature data during 

these periods were excluded from further analysis. The TRT observed inconsistencies between the sonde and profile water 

temperature data occur during one of the sonde data exclusions periods because of inaccuracies in the sonde water 

temperature sensor. The instantaneous in situ water temperature profiles are accurate and representative of SCRE 

conditions. See response to comment 2.2 and 2.3 for additional details about the apparent temperature differences 

between the South Surface and South Bottom Sondes. 

 
 
 
 

2.5 

The Phase 3 Report acknowledges the data inconsistency issue raised by the TRT, but argues that the instantaneous data are 

considered more representative of actual estuary conditions since those data were collected using more recently calibrated 

instruments than the sondes. Even a cursory review of the above graph suggests that this explanation in unlikely to be valid 

as the sondes were calibrated three times during the June, 1, 2015 through October 31, 2015 monitoring period, and pre- and 

post-calibration water temperature data maintain the observed differences between surface and bottom temperatures. We 

acknowledge that the persistence of pre- and post-calibration temperature difference at the South sonde may, in and of 

themselves, be indicative of unreliable data. Unfortunately, the underlying reasons for the observed inconsistencies between 

in situ and continuous data are not known, and therefore present a significant uncertainty for the analysis presented in the 

Phase 3 Report. 

 

 
A detailed review of the data in the graph provided by the commentor (the TRT) shows a temperature difference continued 

to be recorded when the sondes were removed from the water and kept under similar environmental conditions for 

calibration. The temperature sensors in the sondes were not calibrated during the calibrations because they are only 

designed to be calibrated by the manufacturer, so the in situ instruments were more recently calibrated during this period 

(Section 2.2.3.2).  See responses to comments 2.2, 2.3, and 2.4 for additional details. 

 
 

2.6 

We do note, however, that most of the groundwater data collected during the Phase III and prior studies indicate cooler than 

ambient water temperatures, as would be expected of groundwater, and that here appears to be a distinct possibility that 

undocumented groundwater inflows and/or hyporheic river flows may be providing thermal refugia in the SCRE, and that the 

well-mixed assumption may not be valid for water temperature during the extended closed-mouth conditions that are the 

primary focus of the comparative discharge scenario analysis. 

 

 
The summer/fall 2015 water temperature difference between the South Surface and South Bottom Sondes does not support 

this possibility. See responses to comments 2.2, 2.3, 2.4, and 2.5. 

 
 

2.7 

We acknowledge that in response to our prior comments related to this issue, Stillwater Sciences developed a simplified heat 

balance model and conclude that, regardless of any water temperature data inconsistencies, VWRF discharges have only a 

minimal influence on equilibrium water temperatures of the SCRE. However, since this model applies the same vertically 

uniform temperature assumptions and does not consider the potential influences of depth on water temperature, it does not 

shed any light on potential future water quality conditions under different discharge scenarios. 

The simplified heat balance model provides insight into future water temperature conditions under different discharge 

scenarios when the vertically uniform water temperature assumption is applicable. The vertically uniform assumption was 

consistent with the available data after QA/QC of the temperature data indicated vertical differences in summer/fall 2015 

were due to sensor calibration drift so it was considered reasonable to apply to future conditions under different discharge 

scenarios. See responses to comment 2.3 and 2.4 for additional details. 

 

2.8 

The Phase 3 Report acknowledges that water quality parameters are essential habitat attributes determining habitat 

suitability for aquatic species such as steelhead and tidewater goby, and provides a fairly comprehensive overview of habitat 

requirements related to water temperature, dissolved oxygen (DO), salinity, and metals (dissolved copper). 

 

Acknowledged. 

 
2.9 

However, some of these parameters (e.g., water temperature) are only evaluated qualitatively or using a proxy (e.g., nutrient 

concentrations as indicator of potential DO issue) due to a number of study constraints, including insufficient data and/or 

analytical tools to support predictive modelling. 

 
Acknowledged. 

 
 

2.10 

Applying an assumption of well-mixed conditions in the SCRE, the report concludes that most of these water quality 

parameters are largely unaffected by different discharge scenarios. The validity of this and other assumptions are discussed 

in more detail in the Ecological Concerns section of this document; however, through the process of elimination, water depth 

emerged as the only steelhead, and dominant tidewater goby, habitat suitability parameter factored into the comparative 

analysis of alternative discharge scenarios. 

Water depth habitat emerged as uniquely different requirements for steelhead and tidewater goby, so these were 

considered individually for each species as part of the RARE beneficial use. However, additional habitat suitability 

parameters (e.g., DO, breaching frequency, salinity conditions) were also factored into the habitat suitability, and given 

greater priority and weight in the assessment of RARE and other beneficial uses related to protection of listed species and 

their habitats, in response to TRT comments. 



 

 

 
 
 
 
 
 
 
 

2.11 

 
While juvenile steelhead rearing in an estuary may avoid excessively shallow waters (presumably due to an increased 

predation risk) and excessively deep waters (presumably due to decreased DO and food availability) (Boughton et al. 2017), 

the range of effective water depths usable to steelhead is relatively wide, as acknowledged in the Phase 3 Report. As such, a 

habitat parameter that is arguably one of the least limiting factors for steelhead estuarine habitat suitability, namely depth, is 

used as the sole factor for weighing discharge scenarios against each as a measure of potential future steelhead habitat 

suitability of the SCRE. The reliance on depth as the only habitat suitability factor inherently biases the comparative analysis 

toward greater discharges and thus, unsurprisingly, the results suggest that a 0% reduction in discharge (i.e., maintaining 

100% discharge) would result in most suitable conditions for steelhead, while a 100% reduction (i.e., eliminating all 

discharges) would result in the lowest extent of “suitable” habitat. Moreover, the MEPDV recommendation provided in the 

report state (emphasis added): “Diversion volumes in excess of 40% (i.e., > 1.9 MGD) are not considered ecologically 

protective largely due to reductions in physical habitat area of suitable depth for steelhead rearing.” In our opinion, the 

Phase 3 Report, by default, over-emphasizes the importance of water depth to steelhead habitat suitability, and by 

extension, over- emphasizes the importance of water depth to the overall ecological function of the SCRE. 

 
 
 
 

See response to comment 2.10. The updates to the AHP weighting and scoring (Sections 5.1 and 5.5, and Appendix H) along 

with an uncertainty evaluation of the AHP under alternative weighting assumptions (Section 5.6 and Appendix H) show how 

water depth, DO, breaching frequency, and salinity conditions all contribute to the MEPDV recommendation. The updates 

result in a shift in the maximum normalized priority for each alternative VWRF discharge scenario so the Final Phase 3 Study 

report has the maximum normalized priority occurring in the middle range of VWRF discharge reductions versus the 

maximum normalized priority occurring for the no VWRF discharge reduction scenario in the Draft Phase 3 Study report 

(Section 5.6). 

 
 
 
 
 
 
 
 

 
2.12 

 
Similarly, we note that even if depth, and by extension habitat acreage, is viewed as an important factor determining 

estuarine habitat suitability for steelhead, an independent analysis conducted by the TRT using hypsometry data provided by 

Stillwater Sciences (see Table 1) indicates that even with a 70% reduction in discharge (Scenario 8), equilibrium conditions 

would provide an inundated surface area of approximately 63 acres, approximately 29 acres of which would contain water 

depths equal to or exceeding 1.5 ft (0.5 m), and approximately 13.5 acres with water depths equal to or exceeding 2.5 ft 

(0.75 m) based on current lagoon morphology and not considering the effects of potential future campground restoration, 

which is estimated to create additional aquatic habitat at estimated depths of 2-3 ft even under a 100% discharge reduction 

scenario (cbec 2015), or changes in riverine freshwater inflows. A 100% reduction in discharges (Scenario 11) would provide a 

surface area of about 24 acres with approximately 7 acres of 1.5+ ft depths and about 2.4 acres of 2.5+ ft of depths. By 

comparison, Scott Creek Lagoon, the location of the Bond et al. (2008) and Hayes et al. (2008) research regarding estuarine 

rearing benefits for steelhead, has a surface area of approximately 4.5 acres with an average depth of 2.4 ft (0.7 m) (Hayes et 

al. 2011).We recognize that the Santa Clara River watershed area is significantly larger than that of the Scott Creek basin, but 

abundances of rearing juvenile steelhead in Scott Creek Lagoon are apparently far greater than in the SCRE at the current 

time (refer to Challenges for Steelhead below for a discussion of current steelhead utilization of the SCRE), and substantial 

recovery of the Santa Clara River steelhead population1 would likely need to occur before density-dependent pressures in 

the SCRE could possibly begin to become a quantifiable factor limiting the population. 

 
 
 
 
 
 
 
 

No literature sources or other consensus could be reached regarding an approach for a minimum or ideal acreage for 

steelhead rearing based on other lagoon systems along the California coast. For this reason, subject to the scoring criteria 

thresholds in Section 5.5.7.1, the conclusion of increasing benefit to steelhead with increased amounts of habitat was 

retained. 

 
 
 
 
 
 

 
2.13 

For tidewater goby, the quantity, or acreage, of aquatic habitat becomes a limiting factor in small coastal drainages that have 

ephemeral lagoons more subject to drying. The larger the aquatic feature; however, does not necessarily result in better 

habitat conditions and more secure populations of tidewater goby as populations in San Francisco Bay and Santa Margarita 

River have been lost. The USFWS considers habitat smaller than 5 acres less stable, with histories of extinction or extirpation; 

and the most stable populations of tidewater goby occur in habitats ranging in size from 5 to 125 acres (USWFS 2005). Under 

all discharge scenarios, the SCRE would remain above 5 acres, with even complete elimination of discharge still maintaining 

over 23 acres of aquatic habitat. Therefore, the acreage of aquatic habitat may be a less important factor, albeit an easier 

metric to quantify, for tidewater goby as the quality. The Phase 3 Report provides a summary of suitable habitat conditions 

for the species; however, discharge scenarios that promote water depths less than 2 meters, contain sandy substrate for 

spawning, eliminate out of season breach events (i.e., non-storm driven breaching characteristic of winter/spring) and reduce 

and/or eliminate non-native predatory aquatic species would provide better quality habitat for tidewater goby. The 

complexity of factors that contribute to the suitability of aquatic habitat for the species is not decipherable from a simplified 

metric of habitat acreage. 

 
 
 
 
 
 

Noted. The discussion provided is consistent with the conclusions regarding the effect of reduced VWRF discharges set forth 

in the Final Phase 3 report upon tidewater goby. 

 
 
 
 
 

 
2.14 

 

The analysis provided in the Phase 3 Report relies heavily on a water balance model that was developed specifically for the 

SCRE. When applying this model, only the magnitude of discharge from the VWRF is varied between the various scenarios in 

order to provide a prediction of what an equilibrium water surface elevation within the SCRE would be, as well as the number 

of days a year in an open- or closed-mouth condition. From the predicted equilibrium water surface elevation, distinct areas 

are then predicted to become various habitat types (e.g., riparian, mudflat, open water, etc.) using a set of habitat evolution 

rules. 

 
The water balance model includes a number of inputs, and is, like all models, a simplification of reality. Some important 

hydrologic components may be estimated incorrectly or missing. The water balance model relies upon a large number of 

estimates to provide inflow and outflow from the SCRE. In some instances, the inputs are measured (e.g., precipitation, river 

flow2 or VWRF discharge), which provides a reduction in uncertainty for those components. 

 
 
 
 

 
Noted. However, the conclusions of the Phase 3 Study are based not only on results of the water balance model, but also 

take into account the disciplined consideration and balancing of feedback provided by experts in the field, including the TRT, 

via the AHP framework about a wide variety of factors contributing to the ecology and beneficial uses of the SCRE. 



 

 

 
 
 
 

 
2.15 

Among the largest uncertainties occur with the groundwater inputs and outputs which are estimated with little data to 

corroborate the estimates. Water level data from wells bordering the SCRE are used along with textural descriptions of the 

subsurface and corresponding seepage areas, to provide estimates of flux for various zones around the SCRE. It is important 

to note that very few wells are available to the south of the SCRE in order to estimate that component of surface water- 

groundwater exchange. While there are no data available to evaluate the groundwater flux estimates, they are assumed to 

be correct, and any potential inaccuracies are handled with an unmeasured flow term that was manipulated to improve the 

agreement between the model predictions and observed SCRE water levels. This unmeasured term results in the third largest 

hydrologic input to the model, following VWRF discharge and river discharge, and also results in an unrealistic temporary 

overfilling of the estuary following berm closure in reduced VWRF discharge scenarios. 

 
 

 
Acknowledged that the data available for determining the groundwater inputs and outputs had limitations and an 

unmeasured flow term representing groundwater and wave overwash was necessary. The rate of filling following berm 

closure was acknowledged to be a source of uncertainty in both Section 4.2.2 and 5.3, but it was also noted in Section 5.3 

that the any overestimation of inflow due to the rate of filling would not impact the longer term equilibrium water level. 

 
 

2.16 

 

Perhaps the biggest challenge/concern is that there are no data to evaluate the predictive ability of the model under 

different VWRF discharge scenarios. VWRF is the largest component of the water budget, which is roughly four times the 

magnitude of river discharge, the next largest component. The model has been calibrated to periods with relatively high 

VWRF inflow, but data are not available to validate the model’s predictions under different VWRF inflow amounts.  

Acknowledged. Model performance statistics were evaluated for the calibration period (Section 4.2.1), but the VWRF flows 

during the model calibration period were only within the range of the 0 to 10% reduction (Scenarios 1 and 2). Monitoring 

data to validate the predictive ability of the model under lower VWRF discharge scenarios cannot be collected though until 

the potential for significant environmental effects, including take of listed species and adverse modification of critical 

habitats, associated with reducing discharges are analyzed, as performed in this Study. 

 
 
 
 
 
 
 
 

2.17 

 
 
 
 

 
In addition, the model relies upon the current topography and bathymetry of the SCRE in the calculations performed. As 

noted in the Phase 3 Report, both the location of the berm and the morphology of the estuary change. In fact, the berm has 

migrated upwards of 1,000 ft inland since 2005. The location of the berm, the length of the berm and the shape of the SCRE 

are important characteristics that dictate the water budget, and it is likely that different results would occur with a different 

physical configuration (i.e., a different MEPDV could likely be selected). The report notes that the placement of dredging 

spoils along the coast north of the SCRE resulted in temporarily reduced rates of berm seepage, which highlights the 

importance of different morphological conditions both within the SCRE as well as along the coast. 

 
 

Acknowledged. The model relies on current topography and bathymetry since predictions of future morphology was 

considered too uncertain for this analysis. While different berm dimensions were not modeled, the effect of different berm 

conditions can be qualitatively assessed given the current modeling results as highlighted by the variations due to dredge 

spoil placement (Section 4.2.2). A qualitative assessment of the potential effects of different SCRE morphological conditions 

on the alternative discharge scenarios would be undertaken by determining which assumptions made in the water balance 

(Sections 4.1 and 4.2, and Appendix A) would be altered by a different SCRE morphology and evaluating how variations in 

those assumptions would influence the water balance using the details of the water balance components in Section 4.1. For 

example, the dredge spoil placement in early 2015 impacted the assumptions of the berm width and the seepage flowpath 

length through the berm. An increase in the seepage flowpath length would reduce the seepage through the berm, since it 

would decrease the hydraulic gradient (Section 4.1.8). A reduction in berm seepage would cause the volume of the SCRE to 

increase more rapidly than the model would estimate, as seen in the model results (Section 4.2.1). As the dredge spoils are 

transported away from the berm, reducing the berm width and seepage flowpath length, the berm seepage would increase 

and agreement between the observed and modeled water surface elevation would improve. 

 
 

2.18 

The model uses a simplified routine to estimate when the berm would breach based upon the water level in the SCRE. While 

this deterministic threshold approach is appealing in its simplicity, it leaves an extremely large factor, the wave climate, out 

of consideration. The threshold approach has been developed through empirical evidence, but it should be noted that the 

breaching elevation has changed many times through the course of the various studies. While it is used consistently across 

the scenarios, it is not a good predictor of when future “natural” breaches will occur. 

 

 
While there is uncertainty associated with the threshold approach to berm breaching under future "natural" conditions, the 

threshold approach to berm breaching is the best approach currently available given data constraints in the SCRE. 

 
 

 
2.19 

None of these comments regarding the water budget are novel, they have all been acknowledged and/or justified in the 

Phase 3 Report. However, due to the heavy level of reliance upon the outputs of the water balance model (i.e., predicted 

equilibrium water surface elevation, number of open mouth days, and hydrologic foundation for all water quality 

modeling/estimates), it is important that these limitations are adequately understood as opposed to a blind reliance on what 

the model predicts will occur under various VWRF discharge regimes. These limitations add to the uncertainty in assessing 

the MEPDV. 

Acknowledged. Section 4.2.2 details the potential uncertainties and error associated with the water balance and Section 

5.6.3 provides an overall assessment of uncertainties in the analysis to determine the MEPDV. The weighting, scoring, and 

relative prioritization of beneficial uses and contributing factors and attributes in the AHP were updated to reduce the 

MEPDV recommendation's reliance on water balance model results, especially open water habitat area. Additionally, the 

"Primary Constituent Elements" (PCEs), also referred to as the "Physical or Biological Features" (PBFs), were considered in 

more detail for the determination of the MEPDV. 

 
 
 
 
 

 
2.20 

 
 

The analysis provided in the Phase 3 Report relies upon an estuary mixing model to predict water quality conditions under 

reduced discharge scenarios. This model relies upon the results of the water balance model (discussed above) and observed 

or estimated concentrations of various parameters (e.g., conductivity, total nitrogen, phosphate). The Phase 3 Report 

concludes that the VWRF discharge is benefiting (i.e., diluting) the nutrient loading to the SCRE, and that without VWRF 

discharge, nutrient concentrations would be higher, due to a larger relative contribution for groundwater originating from the 

north bank. We find this conclusion very counterintuitive based on available data, and feel that the large amount of 

uncertainty in this analysis leads us to believe it should not be weighed in the MEPDV consideration. 

 
 
 
 

The Phase 3 Report did not conclude that VWRF discharge is benefiting the nutrient loading to the SCRE. In general, the 

nutrient levels decreased with decreasing VWRF discharge (Table 5-8). The PO4 levels consistently decreased with 

decreasing VWRF discharge. The TIN levels decreased with decreasing VWRF discharge except when VWRF discharge was 

zero and inflow of groundwater with high TIN from the North Bank Floodplain became a much larger percentage of total 

inflow to the estuary. 



 

 

 
 
 
 
 
 
 

2.21 

First, in comparing the seasonally predicted nutrient concentrations to the observed values (Table 4-4 of the Phase 3 Report), 

the model overpredicts the amount of total nitrogen and phosphate in 7 of the 8 seasonal estimates. For these 7 

overpredicted values, the overprediction ranges from 47 to 588% for total nitrogen, and 51 to 392% for phosphate. The 

authors of the Phase 3 Report conclude in Section 4.3 that: “Extending the mixing model to nutrients (N, P) resulted in large 

overestimates of observed nutrient levels, suggesting that biological uptake should be included in the assessment of future 

conditions.” While they reach this conclusion, they do not provide comparative results that include biological uptake to 

validate their mixing model. 

 
In Section 5.3.2.2, biological uptake is included in the mixing model that is used to compare various scenarios. In these 

results, when the model is applied for an idealized period (i.e., generalized inflows and concentrations), the nutrient 

concentration results for the Scenario 1 (0% diverted), are still considerably greater than the observed results reported in 

Table 4-4 of the Phase 3 Report. Thus, while including conservative levels of biological uptake does reduce the predicted 

nutrient concentrations, the estuary mixing model still does not do a good job of accurately predicting nutrient 

concentrations. 

 
 
 

 
Additional nutrient analysis added to Section 4.3 showing model performance with potential biological uptake. 

 
The relative changes in nutrients estimated in Section 5.3.2.2 are meant to be considered an estimate of relative differences 

in nutrients between scenarios rather than the exact nutrient values estimated by the mixing model, since there are 

numerous uncertainties affecting the mixing model described in Sections 4.3 and 5.3.2.2 of the study, including the 

biological uptake rates. The biological uptake rates used in Section 5.3.2.2 are conservative so larger biological rates may 

account for the difference between observed and predicted nutrient concentrations. 

 
 
 
 
 
 
 
 
 

2.22 

 
 

 
While the cause of this overprediction is uncertain, it is likely that one or more of the assumed inputs to the mixing model is 

incorrect. Figure 3-40 and Table 3-22 of the Phase 3 Report provide summaries of the nutrient concentrations for various 

groundwater monitoring locations. These results show very high levels of nutrients in some of the groundwater wells. It is 

likely that these high concentrations are a probable source of the nutrient concentration overprediction of the model. The 

nutrient concentrations observed in these wells, may not accurately reflect the nutrient concentrations that are delivered to 

the river. In fact, the nutrient concentrations observed at R-1 or R-005 (which represent surface flow into the estuary) are 

much lower than the groundwater wells used, even though the source of this water at R-1 and R-005 is the shallow 

groundwater basin immediately upstream of the estuary underlying the river bed during periods without surface flow (which 

is the case during a closed mouth condition). Thus, aside from the wells recording percolating water from the VRWF wildlife 

ponds, the nutrient concentrations observed at R-1 or R-005 most reflect actual nutrient inputs from groundwater to the 

estuary. 

 
 
 
 
 

Because the Draft report already discussed the high likelihood of unaccounted biological uptake, additional nutrient analysis 

added to Section 4.3 showing model performance with potential biological uptake. 

 
An analysis of the estuary mixing model using the nutrient concentrations observed at R-1 or R-005 for those measured in 

the wells reduces the model predicted nutrient concentrations, but it does not change the overall pattern of the model 

predicted results. It would result in the TIN levels consistently decreasing under all scenarios, including Scenario 11, but 

inclusion of biological uptake rates also results in consistently decreasing TIN levels under all scenarios. 

 

2.23 
While uncertain, it is highly likely that nutrient concentrations will be reduced through a reduction of VRWF discharge, rather 

than increased as the Phase 3 Report suggests. 

 

With the exception of 100% VWRF discharge reduction, comment is consistent with results presented in the report.  

 
 
 

 
2.24 

The Analytical Hierarchy Process (AHP) was selected by the City as the method to provide a quantitative assessment of VWRF 

discharge scenarios. There has been considerable research on AHP, many published papers (especially in China), and 

widespread applications in engineering, planning, and social sciences. The main use of AHP is for complex decision making 

where there are many factors involved that present competing choices. Rather than consider them in toto, the AHP breaks 

them down into multiple pair-wise comparisons that then allow participants to focus on individual comparisons. The 

mathematical underpinnings of the methodology come to play when factoring all of these comparisons together. The 

ultimate outcome is a quantitative assessment of the various possible solutions to the problem to assist the decision makers 

in evaluating a course of action. 

 
 
 

Noted. The AHP is a quantitative assessment tool that enables the integration of experts' best professional (qualitative) 

judgment and quantitative data and modeling results into decision making for improved outcomes. 

 
 
 
 
 
 
 

2.25 

 
AHP is, no doubt, a powerful technique. However, as experience with this decision-making tool has expanded, so have the 

issues related to how to interpret the outcomes. This is particularly true as it relates to the level of uncertainty to give to both 

internal selections and to final rankings. As a result, a number of authors have suggested improvements to the basic AHP 

process using add-on mathematical programs or use of “fuzzy logic” (Reynolds 2001; Mendoza 2001). The addition of these 

“add-ons” can assist in evaluating uncertainty in model outcomes. In particular, where there is ambiguity in available 

information and/or greyness in the choices (vs. black and white), fuzzy set theory can better resolve the outcomes of 

multiple individual judgements (Sadiq and Tesfamariam 2009; Karimi et al. 2011). Other authors have presented stochastic 

techniques to handle the uncertainty associated with AHP, particularly as it relates to judgmental errors and inconsistencies 

in the pairwise comparisons (Eskandari 2007). Given the large amount of literature on AHP and its numerous modifications, it 

is not possible to highlight all the issues that must be considered when using this method. However, in the matter of selection 

of VWRF discharge, there are a number of areas of concern that can lead to uncertainty in the final outcome: 

 
 
 
 

 
Acknowledged. The cited criticisms of the AHP have been attributed to applications of other multi-criteria decision-making 

tools but do not invalidate their use in solving complex problems that are marked by different conflicting interests (Mardani 

et al 2015). The AHP provides a quantitative, rational, and repeatable framework to assess the factors contributing to SCRE 

conditions, while integrating qualitative best professional judgment from experts with quantitative data and modeling. 

 

 
2.26 

The water balance model used to predict habitat types under various discharge scenarios has inherent assumptions and 

errors associated with various inputs and outputs in the model. We have provided extensive comments on these issues in this 

review and in previous submittals to the City and Stillwater Sciences. While changes have been made based on these 

submittals, some assumptions remain that we do not agree with and can certainly add to the level uncertainty. 

 

Recognizing uncertainties in the water balance may affect estimates of AHP metrics (e.g., depth areas), the water balance 

does not in itself represent an AHP factor or impact the validity of the AHP approach to weighting factors.  



 

 

 
 
 
 

2.27 

 

The habitat models which predict future conditions under various discharges that cannot be verified due to lack of reference 

conditions, e.g. only 100% discharge can be considered accurate as the other scenarios cannot be tested with any reference 

observations. There may be considerable variation in actual distribution of habitats under lowered discharge scenarios. For 

example, aerial photos before the VWRF was constructed do not show a large extent of riparian vegetation in the SCRE (e.g. 

1947, 1967) so it is hard to believe that under zero discharge, the open water area would be significantly reduced as 

predicted in the model. 

 

Reference conditions for discharge scenarios cannot be obtained until the potential environmental impacts, including the 

potential for significant adverse environmental impacts, the potential for take of listed species, and the potential for adverse 

modification of critical habitats, are fully evaluated, which is the purpose of the Phase 3 Study. We acknowledge the 

uncertainties in water balance predictions and resulting habitat succession modeling. Recognizing the predicted amounts of 

the habitats presented may differ from future observations (Sections 5.3 and 5.6.3), we are confident in the relative changes 

predicted such as reduced open water and accompanying increases in riparian, wetland, and other habitat types. 

 
 
 
 

2.28 

 

 
California Department of Parks and Recreation (California State Parks) is implementing a restoration plan for the 

campground area that can significantly change the amount of habitat that will be provided for fish and wildlife. When 

completed, it would alter the amount of habitat available at lower discharge scenarios for those fish and birds that are more 

depend on open water. 

 
The McGrath State Beach campground restoration plan is not a project within the City's purview to control and it is in the 

planning stages with funding and construction not yet confirmed. The Study took into account the available technical studies 

being used for the development of the restoration plan (Section 5.3), but the potential future conditions after the 

restoration plan were too preliminary/uncertain to incorporate into the Study analysis. The comment will be further 

addressed as a part of the cumulative effects analysis for the EIR and during environmental permitting of the proposed 

VenturaWaterPure  Project. 

 
 
 
 
 

 
2.29 

 
 
 
 

Habitat distributions and sizes generally drive the assessment of the value of the beneficial use. Of course, there are complex 

ecological factors involved which cannot be accurately modeled and these led to significant uncertainty in the outcome. The 

TRT has appreciated the opportunity to provide input on how to improve the model and how factors are evaluated but are 

limited by the available data and the underlying model outcomes. While the evaluation has been improved, we do not think 

it has eliminated uncertainty associated with the outcomes. 

 
Noted. In response to the TRT's comments on the Draft Phase 3 Study report, the Final Phase 3 Study updated the AHP 

weighting, scoring, and relative prioritization of beneficial uses and contributing factors (Section 5.5 and Appendix H). The 

Study utilizes the best available science, including literature review, monitoring data of physical and biological conditions in 

the SCRE, and modeling of the SCRE conditions (Sections 3 and 4) to minimize the uncertainties associated with the Study 

results, but uncertainties cannot be completely eliminated in natural systems, especially geomorphologically and 

hydrologically dynamic ones like the SCRE. As noted in the response to comment 2.27, there are numerous uncertainties 

associated with the response of SCRE habitat's to potential future conditions under alternative VWRF discharge that cannot 

be eliminated because the SCRE reference conditions for the discharge scenarios cannot be collected until the potential 

environmental impacts are evaluated. The Study has recommendations for adaptive management (Section 5.6.5), including 

future monitoring, to help address remaining uncertainties. 

 

2.30 

Habitat is generally considered to be of high value, however, invasive species (both plant and animal) may affect the quality 

of habitat under the various discharge scenarios. For example, under high discharge, the model predicts riparian being 

replaced by freshwater marsh when in reality it may be replaced by invasive Arundo. This would certainly not be a beneficial 

outcome. 

Acknowledged. The AHP specifically considers the potential for Arundo to impact the WET beneficial use (Section 5.5.11) 

along with the impact of VWRF alternative discharge scenarios on factors that influence invasive non-natives (Sections 5.5.2 

and 5.5.7). 

 

 
2.31 

Without a substantial analysis of uncertainty associated with the AHP outcome (see Warren 2004), it is dangerous to put too 

much credence into some of the differences seen between final scores as shown for the various discharge scenarios. We 

suggest that the uncertainty factor is quite high at this stage in the analysis and therefore advise against using the AHP as the 

sole tool to make a decision on the MEPDV. 

 

 
Final report has been revised to include a sensitivity and uncertainty evaluation within the AHP analysis (Section 5.6.3). 

 
 

2.32 

The SCRE is a limited and unique ecological resource along the coast of Southern California, and is subject to significant 

physical, biological, and anthropogenic forces. Alteration of the SCRE over the past 150 years has changed the areal extent, 

distribution, and ecological functionality of the habitat in the SCRE. These changes have impacted native fish and wildlife 

species and their habitat, including the Phase 3 Report target species, resulting in current conditions that afford reduced 

hydrologic variability and facilitates stable conditions that favor non-native species. 

 

Acknowledged. See Sections 3.2 and 3.3 for background on how the past 150 years have influenced the geomorphology and 

hydrology of the SCRE. See Sections 3.5, 3.6, and 3.7 for background on how the biological elements (e.g., vegetation, 

aquatic organisms, and wildlife) of the SCRE have changed over time, including Section 3.6.4.1 which discusses how an 

increase in non-native species in the SCRE correlated with a lower frequency in beach berm breaching conditions. 

 
 
 
 

2.33 

Current discharge levels, represented in Scenario 1, produce an artificially full, nutrient rich, freshwater system that leads to 

a more abiotic stable environment. In section 3.6.4.1, the Phase 3 Report draws a connection between the artificially 

stabilized conditions that dominate the SCRE, a reduction in seasonally appropriate breach events during drought conditions, 

and a shift in fish composition in the SCRE that is dominated by non-native species. This connection is consistent with 

previous publications on the establishment of non-native fish in California which found that high levels of human disturbance 

and alteration of natural flow dynamics favor successful establishment of non-native fishes (Moyle and Light 1996; Moyle and 

Marchetti 2006). 

 

 
Acknowledged. This information was all factored into consideration of the relative impacts of discharge scenarios on the 

ecology of the SCRE. Section 5.4 details how breaching frequency and salinity variations following SCRE breaches were 

analyzed, while Section 5.5 details how the breaching frequency and salinity conditions were considered in the AHP 

framework. 



 

 

 
 
 
 
 
 
 

2.34 

 

In the SCRE, a number of non-native aquatic species have become established and thrived in the system. These include 

several species that would prey on and/or compete with tidewater goby and steelhead, and include green sunfish (Lepomis 

cyanellus), Mississippi silverside (Menidia beryllina,) yellowfin goby (Acanthogobius flavimanus), African clawed frog 

(Xenopus laevis), and crayfish (Procambarus spp.). The prevalence of non-native species detrimental to the native SCRE 

species challenges the intuitive assumption that more perennial open water habitat is a desired baseline for the system. 

California fishes have evolved in variable and dynamic systems, and the conversion of these aquatic habitat to more stable 

environments (with more consistent depths, temperatures, salinities, etc.) results in favorable conditions for introduced 

species and diminished competitive advantage of native species (Marchetti and Moyle 2001). The shift in dominance of non- 

native fishes in the SCRE during the recent period of drought further provides evidence that the discharge from the VWRF 

directs the SCRE baseline to habitat more favorable of non-native species, as few seasonally appropriate breach events 

(winter/spring) and prolonged periods of stable freshwater contributed, if not drove, the abundance of non-native fishes and 

corresponding collapse of native fishes. 

 
 
 
 
 

We acknowledge uncertainties in predicting community response to changing water levels in the SCRE (Section 5.6.3.2). We 

also acknowledge the potential for the highly modified system to contribute to support of invasives under various discharge 

scenarios (Sections 5.5.7.1 and 5.6.2.2). Nevertheless, given the substantial historical modification to the hydrology of the 

SCRE, the Phase 3 Study evaluations of breaching dynamics and duration of salinity conditions unfavorable to non-native 

species suggest that these species will likely persist even in the absence VWRF discharge. 

 
 
 
 
 
 
 
 
 
 

2.35 

 

The continued maintenance of non-native favored aquatic habitat conditions poses another unique threat to native fishes in 

the SCRE, which is the threat of new detrimental aquatic species becoming established. Estuaries are notoriously invaded 

systems; however, that is often due to boat and freighter ballast water (Matern et al. 2002). For the SCRE, which does not 

support commercial and recreational ports or berths, the threat of introduction through this vector is still surprisingly 

possible. The California Aqueduct System (aqueduct) draws water from the San Francisco Bay-Delta system and transports 

freshwater throughout Central and Southern California. The aqueduct has also resulted in the dispersal of non-native species 

and provides a unique link from the heavily invaded San Francisco Bay to the Santa Clara River watershed. Mississippi 

silverside, which has become the most abundant species of fish in the SCRE, was first recoded in the SCRE in 2007 with the 

vector of introduction believed to be the aqueduct (Swift et al. 2014). Mississippi silverside feed on larvae, and pose a 

significant risk to tidewater goby which have an 18 to 31 day larval duration during which time the species would be 

susceptible to predation by Mississippi silverside (Spies et al. 2014; Swift et al. 2014). Another introduction to the Santa Clara 

River watershed from the California aqueduct is a species of goby that poses a significant risk to tidewater goby. Shimofuri 

goby (Tridentiger bifasciatus) is anticipated to directly compete with and prey on tidewater goby, should it reach the SCRE 

(Howard and Booth 2016). The more stable and favorable the SCRE habitat conditions are to the establishment of non-native 

species, the greater the potential is for the loss of native fish species. The prevalence of non-native species and continued 

potential for future introductions through the aqueduct supports a change in the current discharge regime in favor of more 

natural variability and flows. 

 
 
 
 
 
 
 

Given the duration of the current flow regime and wide interannual variability in both native and non-native species 

abundance despite relatively constant VWRF discharge, it is apparent that the relative abundance of native vs. non-native 

species is controlled by the combination of a number of factors (Sections 3.6.4, 5.5.2.2, and 5.5.7). Even with intensive non- 

native species control measures other than the flow reductions examined in this report, it is unlikely that non-native species 

will be eradicated from the estuary given the abundance and diverse life-history traits of these species. 

 
 
 
 
 

 
2.36 

Restoring more natural variability and flows can have an impact on behavioral responses of native fishes, which is not 

considered with the modeled results and are not well suited for incorporation into a predominantly physical set of measured 

parameters. Fishes native to specific regions have been found to exhibit behavioral adaptations to local flooding regimes 

(Opperman et al. 2017). For the native fishes of SCRE, the current open water habitat is artificially elevated and is more 

reflective of the warm water areas more suitable to introduced species such as green sunfish, carp (Cyprinus spp.), and 

western mosquitofish (Gambusia affinis). As discussed in section 3.3.6 of the Phase 3 Report, during winter months when the 

SCRE receives rainfall and would exhibit seasonally appropriate breaching periods, the SCRE filling rate during storm-induced 

river flows occurs rapidly and causes a higher overall volume when sandbar breaching occurs. Winters flows are entering a 

largely stabilized and artificially full pool of water in the SCRE, and would have limited floodplain area to inundate. Behavioral 

cues that would occur during estuary filling in a more natural flow hydrology, where a smaller perennial estuary pool would 

fill and flood adjacent wetland and riparian areas, are likely diminished or truncated. 

 
 
 

 
It is acknowledged that both native and non-native fishes have a range of depth associations and it is likely that they will 

select habitat accordingly. However, it is unclear from the comment how higher or lower water depths affect behavioral 

cues in ways that impact relative survival of native vs non-native species. The AHP in the Draft Phase 3 Study report was 

updated for the Final Phase 3 Study report, so the final AHP framework includes a new factor in the WET beneficial use that 

considers whether there is floodplain area to inundate (Section 5.5.11). 

 

 
2.37 

The artificially elevated SCRE level challenges not only native fish but nesting shorebirds as well. Nest monitoring work by 

California State Parks biologists have documented the loss of two western snowy plover nests and one American avocet due 

to rising SCRE waters (CSP 2017 pers comm). Shorebird nesting can also be threatened by bank erosion and washouts 

associated with estuary breaching events. 

 
 

Although the incidence of nest flooding observed in the SCRE is very low, AHP analysis has been updated to include a nest 

flooding factor (Section 5.5.7.2). 



 

 

 
 
 
 
 

 
2.38 

 

Natural flow hydrology, restoration of floodplain areas and a reduction in the full bathtub baseline condition, would also 

allow the SCRE to be shaped and influenced by more storm events. Annual variations in sediment deposition and scour is a 

natural process in rivers, and is reflective of the dynamic characteristic of estuaries. The Phase 3 Report provides potential 

vegetation evolution models and open water depth ranges under the various discharge scenarios; however, geomorphic 

changes and variability resulting from storm events would shape and alter the habitat and are not reflected in the models. It 

can be argued that the most stable state of the SCRE is maintained by keeping the current discharge level, where an estuary 

stage at 10 ft maintains a set amount of open water habitat ringed by wetland and riparian, and is less subject to scour and 

depositional forces characteristic of storm events and high flows, and would be most reflective of the Phase 3 Report 

predictive models. The lower estuary stages are unlikely to follow the successional models or maintain their existing depths, 

as high water events would likely exert greater influence on vegetation distribution, scoured depths, and deposition of 

sediment. 

 
 
 

 
We acknowledge habitat and vegetation succession models are based upon the current estuary morphology which will 

undoubtedly change in the future. As reflected by the stability of the current thalweg position since the 2005 flooding 

(Section 3.2), only extremely high flows associated with very large stage changes are capable of altering the underlying 

morphology that controls habitat distribution. Given the magnitude of the flow events, the influence of SCRE stage prior to 

these events is overstated. 

 
 
 
 

2.39 

 
For tidewater goby, an endangered species endemic to California coastal estuaries, the species life history is tied to the 

habitat within the SCRE. Unlike the other focal species, the tidewater goby completes its entire life cycle within SCRE aquatic 

habitat, and is therefore particularly impacted by SCRE habitat changes. Tidewater goby evolved within the dynamic 

environment of coastal California estuaries, and is therefore tolerant of a wide range of abiotic conditions (Chamberlain 

2006). Where present, the tidewater goby is typically the most abundant species; however, the annual variation can be high 

as the species typically only lives for one year in the wild (USFWS 2005). The annual variation in tidewater goby population 

can also make the species particularly susceptible to stochastic events (Swenson 1999). 

 
 

 
Acknowledged. However, the Phase 3 Study and any assessment of the relative impacts of different VWRF discharge 

scenarios on the SCRE ecology must consider the potential impacts on more than just tidewater goby, including other listed 

species and critical habitats. 

 
 
 
 

 
2.40 

Data for the SCRE, presented in Fig 3-49 of the Phase 3 Report, has shown a steep decline in the tidewater goby population, 

with no individuals encountered in 2013 and 2014, and only a small number found in 2015 and 2016. This period of time 

corresponds to an increase in non-native fish in the SCRE and an apparent shift in fish abundance dominated by non-native 

species. Non-native species are a significant threat to stable tidewater goby populations, as they can directly prey on larval, 

juvenile, and adult life stages and can exert competitive pressure for food resources and space (USFWS 2005). For the SCRE, 

USFWS has identified several known threats to tidewater goby, which includes the presence of non-native fish and frog 

species, habitat degradation caused by breaching and stream channelization, and point source pollution from wastewater 

discharge. The previous sections discussion on non-native species and the altered hydrologic state of the SCRE has a direct 

impact on tidewater goby. 

 
 

 
Abundance of tidewater goby in the SCRE shows considerable interannual variability despite relatively constant VWRF 

discharge (Sections 3.3.3, 3.6.3, and 3.6.4), suggesting that abundance is controlled by a range of factors. See response to 

comment 2.35 and Sections 3.6.4, 5.5.2.2, and 5.5.7 of the Phase 3 Study for discussion of these and other factors affecting 

native vs. non-native fishes. 

 
 
 
 
 
 
 
 

2.41 

 
Out of season breaching events pose a direct and potentially significant risk to the tidewater goby population of the SCRE. 

During winter and spring storms, when coastal estuaries typically breach as the result of precipitation events, tidewater goby 

adults may exhibit a limited marine dispersal (usually less than 15km) to similar estuarine habitat primarily in the direction of 

the nearshore current (Earl et al. 2009). During an out of season breach, when similar habitats in adjacent watersheds are 

unlikely to also be connected to the marine environment, there is very little chance that adult tidewater goby washed out of 

the SCRE would be able to disperse to suitable habitat and are more likely to be lost. Furthermore, marine dispersal appears 

to be limited to the adult stage as juveniles and larvae experience high rates of mortality when salinities approach 26 ppt 

(Spies et al. 2014). Seasonally appropriate breaching events occur most frequently during winter months when tidewater 

goby reproduction is low and larvae are less likely to be present (Spies et al. 2014). Breach events during the summer and 

fall; however, can have a direct impact on tidewater goby reproductive success by washing larvae and juveniles into the 

marine environment where they are unable to survive. As discussed in the Phase 3 Report, numerous out of season, i.e. 

artificial non-precipitation driven, breach events have occurred in the SCRE, and it’s possible that these stochastic events are 

challenging the population stability of tidewater goby in the SCRE. 

 
 
 
 
 

 
Acknowledged. The AHP framework and its resulting normalized priorities consider the impact of unseasonal breaching 

through the inclusion of an unseasonal breaching factor in the RARE beneficial use (Section 5.5.7). In response to the 

comment, the AHP scoring of the unseasonal breaching factor was updated between the Draft Phase 3 and the Final Phase 3 

report, so a higher potential for unseasonal breaching has a lower score (Section 5.5.7.1). 

 
 
 
 

2.42 

 
The potential value of properly functioning, seasonally-closed estuaries to steelhead populations has been documented 

extensively by researchers such as Smith (1990), Bond et al. (2008), and Hayes et al. (2008). Growth rates of juvenile 

steelhead rearing in intermittently-closed estuaries have been shown to be among the highest reported in the literature for 

the species, and are much higher than those of their upstream counterparts (Bond et al., 2008; Hayes et al. 2008). Moreover, 

juvenile steelhead rearing in these estuaries disproportionally compose the majority of returning adults even though they 

constitute a minority of the out-migrants (Bond et al. 2008). The higher adult return rates of estuarine-reared steelhead are 

attributed to the larger smolt size at ocean entry, which increases ocean survival (Hayes et al. 2008; Bond et al. 2008). 

 
 
 
 

Acknowledged. The AHP considers the availability of steelhead rearing habitat in the SCRE in Section 5.5.7.1. 



 

 

 
 
 
 

2.43 

 

However, as summarized by Matsubu et al. (2017), intermittently-closed estuaries “create a conundrum” for diadromous 

species such as steelhead. Although often considered productive, changes in estuarine water quality conditions can be so 

sudden and severe that they cause mortality. For example, unseasonal lagoon breaches have been linked to largescale fish 

kills, including steelhead, in Pescadero Lagoon in San Mateo County (Sloan 2006; Jankovitz 2016) and other estuaries where 

stratification can lead to hypoxic conditions near the bottom of the water column and rapid lagoon draining mixes waters low 

in dissolved oxygen throughout the system. Although observations of steelhead in the SCRE have been rare, seven dead 

steelhead, ranging in size from 227 mm to 310 mm, were observed after a reportedly artificial breach of the SCRE on 

September 17, 2010 (Cardno/Entrix 2010), apparently confirming the potentially detrimental effects of unseasonal breaches. 

 
 
 

 
Acknowledged. See response to comment 2.41 detailing how the AHP considers the impacts of unseasonal breaching in 

Section 5.5.7.1. 

 
 
 
 
 
 
 

2.44 

 
Hayes et al. (2008) provided valuable insights into the extensive life history plasticity of steelhead in central California coast 

watersheds, with the extent of estuarine residence and rearing varying considerably among different life history pathways. 

Hayes et al. (2008) documented some age 0+ juveniles migrating down to the estuary within just a few months of 

emergence, some spending 1-2 years rearing in the upper watershed before migrating to the estuary to rear for 1-10 months 

prior to ocean entry, and yet others rearing almost exclusively in freshwater before emigrating to the ocean with little to no 

time spent in the estuary. Additionally, Hayes et al. (2011) showed that many juvenile steelhead that recruit to the lagoon in 

summer return upstream to the stream environment in the fall prior to the first winter sandbar breach when water quality 

conditions deteriorate, and subsequently migrate back down to the estuary the following spring. More recent work by the 

NMFS Southwest Science Center showed that juveniles rearing in a seasonally closed estuary may retreat upstream and then 

return back down to the estuary several times during the summer and fall closed period, presumably in response to changing 

water quality conditions. Due to the typical lack of summer and fall hydrologic surface connectivity in the lower Santa Clara 

River, this common escape strategy is not available to steelhead rearing in the SCRE. 

 
 
 
 
 
 
 

Concur that low Santa Clara River flows outside of storm events make the "down-up-down" life-history strategy referred to 

in Hayes et al. (2011) infeasible in the Santa Clara River (Section 3.6.3.1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.45 

 
Southern California steelhead populations have not been adequately investigated to determine whether, or to what extent 

they may exhibit an estuarine-rearing life history strategy in various watersheds (NMFS 2012; Anderson and Ambrose 2011). 

We note that the documented benefit of estuarine rearing for steelhead is the increased smolt size at ocean entry attained 

through this life history strategy, and smolts documented at Vern Freeman Dam (e.g. Howard and Gray 2010) during 

outmigration are already within the range of smolt sizes documented by Bond et al. (2008) to represent estuarine-reared 

steelhead with higher ocean survival and adult returns. In other words, by the time Santa Clara River smolts migrate 

downstream toward the ocean, they have generally already attained the size typically associated with high ocean survival, 

although this is not the case for all smolt, and increasing in size once in the estuary would expect to contribute to higher rates 

of ocean survival, which is already low for the species. Hayes et al. (2008) suggest steelhead in the southern portion of their 

range may benefit from better winter growing conditions than those in northern latitude streams due to milder temperatures 

and better food production. Therefore, it is not known whether southern California steelhead are as dependent upon the 

high productivity afforded by estuarine rearing further north in the species’ range. While it is unknown whether the seven 

post-breach steelhead mortalities that were observed in the SCRE in September 2010 entered the SCRE volitionally as smolts 

or even parr, it should be noted that the sandbar at the mouth of the estuary that year closed on May 11 and remained 

closed throughout the summer and early fall. Meanwhile, the United Water Conservation District captured a total of 32 

steelhead smolts at Vern Freeman Dam upstream of the SCRE between May 12 and July 19 and released them to the closed 

SCRE (Howard and Gray 2010). No other juvenile steelhead observations have been reported from the SCRE during multiple 

surveys, although it should be noted that at least the recent surveys used survey equipment and methodologies specifically 

targeting tidewater gobies, and the absence of steelhead in the survey results do not prove the absence of juvenile steelhead 

in the SCRE. A total of only 210 young-of-the-year steelhead, the life-stage most likely to utilize the estuary for extended 

summer rearing, have been documented moving downstream toward the SCRE at Vern Freeman Dam between 1993-2014 

(Booth 2016). These were typically relocated back upstream to freshwater habitats by United Water Conservation District 

staff, and this practice (terminated in 2014) may have contributed to the apparent lack of documented observations. 

Moreover, poor Santa Clara River flow conditions between Vern Freeman Dam and the SCRE during recent drought years 

likely resulted in limited migration opportunities coincident with the absence (since 2014) of steelhead trucking operations to 

the SCRE. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acknowledged. SCRE is presumed occupied and useful as rearing habitat (Section 3.6.3.1 and Section 5.6.2.1). We make no 

comments on ongoing evaluations of Vern/Freeman operations. 

 

 
2.46 

There currently is not enough information to determine whether the apparent under-utilization of the SCRE by rearing 

steelhead is due to a historic absence or underrepresentation of an estuarine-rearing life history strategy among southern 

California steelhead, or the result of significant land use pressures and habitat modifications brought about by human 

development (e.g., water diversions, agricultural runoff, infrastructure encroachment) in addition to VWRF discharge 

contaminants. 

 

We acknowledge a range of factors--migratory connectivity among them--affect the low abundance of steelhead rearing in 

the SCRE (Sections 3.6.3.1 and 3.6.4). However, other than potential effects on DO due to nutrients arriving from multiple 

sources including VWRF discharge, there is not evidence of any contaminant affecting steelhead success in the SCRE. 



 

 

 

 
2.47 

However, we can be fairly certain that southern steelhead life history strategies did not evolve around a dependence on 

anthropomorphic discharges of tertiary treated wastewater to estuarine habitats. While the steady inflow of freshwater 

VWRF discharges to the SCRE may be argued to provide a surrogate for the summer stream baseflow inputs more commonly 

present in central and northern California estuaries, 

 

 
See response to comment 2.46 above. 

 
 
 
 
 
 
 
 

 
2.48 

 
the concomitant addition of known pollutants such as nutrients, heavy metals, and contaminants of emerging concerns raise 

serious concerns regarding the overall value and suitability of VWRF discharges to the SCRE. The Phase 3 studies investigated 

the individual concentrations of a wide range of pollutants and concluded that these were either generally below levels 

considered to be harmful or lethal to aquatic life (e.g., metals) or present in such high background levels (e.g., nutrients) as to 

be largely unaffected by VWRF discharges. However, the cumulative and synergistic effects of these pollutants remain largely 

unknown. For example, the Phase 3 Report acknowledges that benthic macroinvertebrate community structure of the SCRE 

has been documented to vary “considerably from other estuaries” and to be dominated by taxa that are tolerant of 

disturbance and pollution. Recorded invertebrate abundances and diversity are generally low in the SCRE. The Phase 3 Report 

notes that low diversity and abundance “may not be an uncommon phenomenon in southern California estuaries” and that 

the analysis of basic water quality parameters (DO, temperature, salinity, pH) showed no relationship to invertebrate 

abundance and taxa richness. However, the effects of cumulative exposure to pollutants on invertebrates were not analyzed, 

but may be important to consider given the dominance of pollution-tolerant taxa in the SCRE. High abundances of 

invertebrate food resources in functioning estuaries are recognized as the primary reason for the documented benefits of 

these systems to rearing steelhead (e.g. Smith 1990; Hayes 2008), and conversely, the absence of high secondary productivity 

renders these benefits unrealized. 

 
 
 
 
 
 

As discussed in the report (Section 3.6.1), because scientific collection permits for current invertebrate sampling prohibited 

the use of kick net approaches, the selected ponar sediment sampling equipment likely increased representation of benthic 

infauna. Although large amounts of high value food items were anecdotally observed in the SCRE during fish sampling 

events, neither planktonic nor epibenthic food resources were captured by the sampling methods and are likely 

underrepresented in the abundance data for the Phase 3 Study. Given these data limitations as well as the presence of 

similar potential sources of pollutants in the estuaries compared, it is dubious to attribute the difference in community 

composition between the SCRE and these other estuaries to VWRF discharges. 

 
 
 

2.49 

 
We recognize the inherent difficulties in predicting the ecological effects of changed discharges to the SCRE, and understand 

the logical progression that has resulted in the recommended MEPDV. However, the resulting emphasis of physical habitat 

extent over water quality factors that are insufficiently analyzed to predict future conditions, lead us to question the utility, 

and therefore validity, of the recommendation in the Phase III Report. 

Final report includes a transparent assessment of study assumptions and uncertainties, and includes a reasonable prediction 

of relative future water quality variations under alternative VWRF discharge scenarios. In response to prior TRT comments, 

the emphasis on physical habitat between the Draft and Final Phase 3 Study report was adjusted by updating the AHP 

factors, weighting, and scoring and the resulting normalized priorities for the Final Phase 3 Study report (Section 5.5 and 

Appendix H). 

 

 
2.50 

 

Moreover, external factors such as implementation of the California State Parks campground restoration project and 

potential changes to United Water Conservation District’s water diversion operations at Vern Freeman Dam were not 

analyzed in the Phase III Report, but may have significant influences over future habitat extent and quality in the SCRE, 

including increased aquatic habitat area and freshwater inflows. 

 
 

Comment will be addressed during cumulative effects analysis of the proposed VenturaWaterPure Project in the EIR and in 

environmental permitting of proposed VenturaWaterPure Project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.51 

 
 
 
 
 
 
 
 
 

 
As discussed above, the reasons behind the apparently limited utilization of the SCRE by steelhead are not fully understood, 

but using currently impaired conditions as the standard against which potential reductions in discharge are judged based on 

habitat extent is a flawed approach in our opinion. If steelhead utilization of the SCRE was historically more prevalent than 

currently documented, incremental management changes aimed at approximating historic conditions would be expected to 

result in more ecologically protective conditions. If, on the other hand, estuarine rearing was never an important component 

of the Santa Clara River steelhead life history strategies, retaining a minimum of 60% of current discharge levels to protect 

against excessive reductions in physical habitat area for steelhead, as recommended in the Phase 3 Report, would be 

superfluous and misguided. Ultimately, the concept of managing for, among other beneficial uses, steelhead recovery with 

wastewater discharges runs counter to sound ecological restoration principles. 

 

 
The Phase 3 Study does consider the ecological effects of the various VWRF discharge scenarios compared to the absence of 

discharge (or zero discharge), as well as compared to one another, particularly in determining the appropriate Enhancement 

Discharge Levels, the Continued Discharge Level, and the MEPDV (Sections 5.6.1 and 5.6.2). This approach is technically 

appropriate and consistent with the regulatory requirements of the Enclosed Bays and Estuaries (EBE) Policy regarding 

"enhancement" (Section 1.2). 

 
Steelhead habitat needs for rearing and migration were analyzed in the Phase 3 Study, regardless of current or historical use 

of the SCRE, because the SCRE is presumed to be occupied in the Study and it is currently designated critical habitat for 

southern California steelhead. In the Phase 3 Study, the VWRF alternative discharges scenarios were compared across all 

discharge scenarios in the quantitative assessment and the AHP for steelhead rearing and migration habitat needs. The 

current VWRF discharge was not the only discharge against which all other scenarios were compared. Furthermore, the 

MEPDV recommendations balance the range of beneficial uses in the SCRE, including but not limited to habitat associated 

with protection of steelhead, so discharge recommendations are made on the basis of steelhead, as well as relative impacts 

to other listed species, critical habitats and ecological resources. 

 
While we understand the comment that managing for steelhead recovery with tertiary treated wastewater discharge runs 

counter to sound ecological restoration principles, in a highly modified system like the SCRE, the VWRF discharges 

potentially have been contributing to steelhead survival. The state and federal Endangered Species Acts prohibit the 

elimination of those discharges to the extent that such action may result in "take." In determining the Enhancement 

Discharge Levels, the Continued Discharge Level, and the MEPDV, the Study has to consider the impact of changing current 

VWRF discharge conditions on steelhead, other listed species, and other protected ecological resources present under the 

current conditions to determine the extent changes to VWRF discharges avoid and minimize impacts to the SCRE ecological 

resources, including listed species and their habitats. 

 



 

 

 
 
 
 
 

 
2.52 

 

 
For tidewater goby, the current condition of the SCRE is compromised and trends in favor of introduced non-native species 

that can exert a substantial pressure on the tidewater goby population. The concept that more habitat (i.e., greater open 

water area) is more beneficial for tidewater goby overly simplifies the biotic interactions that are integrated into the habitat. 

We would point out that if a greater quantity of habitat would provide conditions that are favorable for non-native fishes, 

then these discharge options are less favorable and should be managed to allow greater variability and more natural flow 

conditions that are more sympatric with the ecological compatibility of tidewater goby and less so for the non-native species. 

By maintaining a fuller estuary for the sake of habitat quantity, the management decision would ignore the importance of 

habitat quality and continuing to stack the deck against tidewater goby. 

 
 
 

 
Acknowledged. That is why the AHP approach includes a range of factors beyond habitat quantity for tidewater goby and 

balances these factors across beneficial uses using a transparent weighting procedure (Section 5.5). Additionally, in 

response to TRT concerns, the AHP was updated in the Final Phase 3 Study to increase the weighting, scoring, and priority of 

factors associated with habitat quality (Section 5.5 and Appendix H). 

 
 

2.53 

 
We believe that the MEPDV needs to be determined based on key ecological considerations as discussed above. While we 

accept that beneficial uses are a regulatory basis for a decision by the Regional Board and should be evaluated thorough a 

rigorous non-subjective approach such as the AHP, but it is extremely important to place the restoration of the natural 

ecology of the SCRE as an underpinning to any final decision. We argue that such a decision needs to consider the following:  

 
 

Acknowledged. Final Study was modified accordingly. 

 
 

 
2.54 

 
 

Allow for the dynamic nature of the river mouth to change and alter habitat conditions through time through processes of 

scour, deposition, transitional habitat and floodplain, 

 
The Study analyzes the influence of VWRF discharges on seasonal and unseasonal breaches and concludes that variations in 

the VWRF discharge scenarios results in relatively small changes in the duration of open mouth conditions (Section 5.4). The 

Study further concludes that the SCRE berm status, bathymetry, and geomorphology are generally controlled by Santa Clara 

River flows (Section 5.6.3.1) based an assessment of historical changes in SCRE morphology combined with the results of the 

modeling of SCRE berm breaching dynamics under alternative VWRF discharge scenarios (Sections 3.2, 5.4, and 5.6.3.1). 

 
 
 

2.55 

 
 
 

Restore natural variability and flow on a seasonal and inter-annual basis, 

 
 

The variability and quantity of the Santa Clara River flows entering the SCRE are unrelated and not connected to variations in 

the VWRF discharge flows into the SCRE. As discussed in the response to comment 2.54 above, the elimination of VWRF 

discharge is anticipated to only produce a small change in the breaching and the duration of open-mouth conditions and 

cannot restore seasonal flow and flow variability (Section 5.4). 

 
 
 
 

2.56 

 
 
 
 

Improve water quality conditions for native fish, birds, and aquatic invertebrates, 

The influence of variations in VWRF discharge on water quality was quantitatively assessed in the Phase 3 Study using the 

estuary mixing model (Section 5.3.2) and the Study concluded water quality improves with reductions in VWRF discharge. 

Additionally, the estuary mixing model was updated between the Draft and Final Phase 3 Study report to more 

quantitatively assess the potential impact of biological uptake of nutrients in the SCRE and its influence on water quality 

(Sections 4.3 and 5.3.2.2). The variation in water quality with changes in VWRF discharge was included as an explicit factor 

under several beneficial uses in the AHP and the weighting for factors and beneficial uses were updated in the Final Phase 3 

Study to address the TRT's comments (Section 5.5). 

 

 
2.57 

 

 
Assure reduction in non-native plants and animals within the SCRE, and 

Effects of non-native plants and animals were considered to the extent that they are impacted by VWRF discharge in the 

SCRE. Several factors in the AHP assess the potential impacts of variations in VWRF discharges on non-native plants and 

animals (e. g., salinity and nutrient conditions affecting Arundo success) and the weighting of these factors were updated in 

the Final Phase 3 Study to address the TRT's comments (Section 5.5). 

2.58 Reduce out of season breaching events. Explicitly considered in the AHP (Sections 5.5.7 and 5.5.10). 

 
 
 

 
2.59 

We recognize that SCRE is also impacted by human influences and is likely to change in the future due to influences outside 

the control of the VWRF such as sea level rise, changing precipitation patterns, discharges from other sources, and actions by 

California State Parks to manage their property—for recreation as well as for approximately 42 acres of restoration. These 

uncontrollable influences argue for the greatest flexibility in discharge options whereas engineering of a treatment facility 

and regulatory processes may argue for less flexibility and greater certainty and predictability. Some of this conflict can be 

resolved through adaptive management; however, once a facility is constructed and operating it may be difficult or 

impossible to increase or decrease flows so a decision must be made that provides the overall best balance while achieving 

some flexibility. 

 
 

 
The Final Phase 3 Study report was updated to include recommendations for adaptive management, taking into account the 

constraints recognized in the TRT's comment regarding diversion and treatment capacity for infrastructure, including a 

purification plant, to be built to accommodate the MEPDV (Section 5.6.5). 



 

 

 
 
 
 
 

 
2.60 

 
 

The MEPDV as defined in the Phase 3 Report is the maximum ecologically protective diversion volume or the maximum 

average annual flow that could be diverted from the SCRE while still protecting ecological functions of the SCRE. It should not 

be interpreted as the flow that achieves the maximum AHP score for beneficial uses, but rather the score that only allows 

that discharge volume that is proven to be beneficial to the ecology of the system. In other words, starting from zero 

discharge, what discharge should be allowed that will provide benefits without harming the natural ecological attributes 

listed above. This discharge volume also needs to be evaluated in terms of the uncertainties associated with the AHP 

outcomes, e.g. to not allow higher discharges to occur if there was substantial uncertainty that such a discharge would be 

harmful. In our view, the starting point should be zero discharge (100% diversion) with incremental discharge being evaluated 

only as a means to consider if there is substantial benefit to ecological functioning of the SCRE. 

 
 
 

Pursuant to the NPDES Permit (Order R4-2013-0174), the EBE Policy, and the Consent Decree, Enhancement Discharge 

Levels and Continued Discharge Levels are expressly determined in the Study in comparison to zero VWRF discharge (i.e., 

the absence of discharge) (Sections 5.5, 5.6.1, and 5.6.2). Further, pursuant to those regulatory and legal requirements, the 

MEPDV is established by consideration of diversions in light of impacts on existing conditions, as well as in light of 

enhancement provided in comparison to the zero discharge scenario (i.e., the absence of discharge) as well as all other 

scenarios. Consequently, the Study does consider the beneficial and deleterious ecological effects of each VWRF discharge 

scenario, including the MEPDV, as compared to the absence of discharge (Sections 5.5, 5.6.1, and 5.6.2). 

 
 

 
2.61 

 
 

We strongly disagree with the statement in the Phase 3 Report that: 

 
“On balance, current VWRF discharge provides a fuller realization of existing beneficial uses of the SCRE relative to the 

absence of all VWRF discharge.” 

Comment noted. In response to comments from the TRT, multiple updates were made to the weighting, scoring, and 

prioritization of factors in the AHP (Section 5.5 and Appendix H) resulting in the Final Phase 3 Study report having a different 

conclusion from the Draft Phase 3 Study report for the VWRF discharge that provides a fuller realization of existing 

beneficial uses of the SCRE (Section 5.6). The Final Phase 3 Study report concludes "the balance of all ecological beneficial 

uses (as determined by weighting AHP scores for COMM, EST, MIGR, RARE, SPWN, WET, and WILD) is maximized by 

Scenarios 5 through 7" corresponding to a 40% to 60% reduction in current VWRF discharge (4.7 MGD) (Section 5.6.2). 

 
 
 

2.62 

The Phase 3 Report also states that: 

 
“Scenarios 2 and 3 (10 and 20% reduction) result in only minor decreases in realization. However, greater than 20% 

reductions in VWRF Discharge result in significant declines.” 

 
This is not the correct manner in which to interpret how much discharge should be allowed and the City should not argue 

discharge from the reduction standpoint—but from the increasing standpoint based on zero discharge. 

 
 

See responses to comments 2.60 and 2.61. In response to the comments from the TRT, the AHP was updated (Section 5.5 

and Appendix H) and the conclusions about the realization beneficial uses by the eleven VWRF discharge scenarios in the 

Final Phase 3 Study are different from the Draft Phase 3 Study report (Section 5.6.2). 

 
 
 

2.63 

We understand that the City is undertaking further revisions of its AHP analysis and most recently has recommended a 40% 

reduction (Scenario 5) in current authorized discharge as most protective of beneficial uses and does not result in take of 

listed species. We only have the presentation materials and no update in the confidential Phase 3 Report that supports that 

determination. We certainly agree that current levels of discharge, while maximizing an AHP score, do not meet the MEDPV 

requirement and do not allow for natural processes to occur within the estuary. 

 
Comment noted. We have revised the Final Phase 3 Study report by the addition information, consideration of additional 

factors contributing to ecological resources as well as realization of beneficial uses, and by implementing updated scoring 

and weighting across all beneficial uses based on comments received as discussed in more detail in responses to comments 

2.29, 2.31, 2.49, and 2.52 above and Section 1.6 of the Final Phase 3 Study report. 

 

2.64 

However, in the analysis provided to the agencies, Scenario 5 has a 75% Priority Score as a percent of maximum weighted 

score. Subsequently, in the PowerPoint presented at the agency meeting, Scenario 5 has a score of 82% and is the same 

score as Scenario 7 which represents a 60% reduction. 

Comment noted. New information, factors, weighting, and prioritization of beneficial uses have resulted in identification of 

scenario 7 (60% reduction) as the MEPDV with a cumulative score of 0.09 across ecological beneficial uses (Sections 5.6.1 

and 5.6.2) in the Final Study. 

 
 
 
 
 

2.65 

 
In our view, based on the level of uncertainty likely to exist in the AHP ranking, either Scenario 8 (70% reduction) or 9 (80% 

reduction) is ‘significantly different’ and would represent the most likely amount of discharge that should be allowed into the 

estuary that would promote natural processes to occur and would be supportive of native fishes, both listed and non-listed 

species. It is our view that this recommendation will result in the most likely average monthly discharge into the estuary that 

could be characterized as “beneficial” without causing adverse harm to SCRE. Assuming the landscape models are correct, it 

will result in sufficient area for steelhead and goby rearing and foraging habitat by providing sufficient open water area (61- 

70 acres not including the proposed California State Parks Restoration Area) and will support sufficient snowy plover and 

least tern foraging habitat without potential damaging flooding to nesting areas. We also believe that these scenarios 

substantially reduce the risk of unseasonable breaches to the ocean in the summer months. 

 
 

 
We appreciate the provision of your recommendations, which, although different than those reached in the Phase 3 Study, 

appear to be based upon the TRT's interpretation of quantitative and qualitative factors included and weighted within the 

Study framework. The Resources Agencies with jurisdiction have the authority to consider these competing expert 

recommendations, as well as those that will be provided by the Scientific Review Panel, and endorse or adopt those that 

they concur best serve the purposes of protecting the resources that they oversee. 

 
 
 
 

 
2.66 

 
 

We recognize that there is a desire to have a steady state discharge authorization for practical and economic reasons. 

However, if flexibility existed in discharge scenarios, we will favor one in which discharge during winter and spring months is 

higher and during summer and fall months is lower. This would be more equivalent to natural conditions in the estuary. We 

would also be in favor of allowing higher winter and spring discharge rates than under our recommended MEPDV. Such 

variation in discharge should be thoroughly considered as reclaimed water is in higher demand in the dry season and storage 

would not necessarily be a problem. 

 

The Final Phase 3 Study report includes recommendations for adaptive management, including a discussion of seasonal flow 

management (Section 5.6.5). More than a "desire" for steady state discharge, it is an operational necessity to assure steady 

influent flows to any purification plant built to divert the MEPDV from the SCRE. Seasonality of demand for reclaimed water 

is not a factor that constrains or drives diversion of VWRF discharges, because the proposed VenturaWaterPure Project 

proposes requiring capacity to divert VWRF discharges in addition to the 5-year, 24 hour and 4-year, 30 day storm events 

year round irrespective of recycled water demand, in response to the Consent Decree requirements. As indicated in the 

adaptive management section of the Study (Section 5.6.5), some seasonality of flows might be introduced as part of 

adaptive management if Consent Decree constraints on diversion of storm water can be relieved and diversions exceeding a 

minimum of 1.9 MGD are available year round. 



 

 

 
 
 
 
 
 
 
 

2.67 

 

We also recognize that discharge reduction while providing some beneficial water to SCRE, there are issues that may need to 

be resolved through an adaptive management plan to be prepared by VWRF. We recommend that such an adaptive 

management plan include: 

 
· Monitoring of habitat distribution and type under the MEPDV 

· Monitoring of water quality parameters such as temperature and salinity 

· Invasive species monitoring that may have an effect on habitat quality 

· Performance standards developed from the Phase III studies and AHP factors 

· Triggers to initiate additional analysis or study to see if failure to meet performance standards is related to the MEDPV 

· Possible additional actions to remedy problems that shown to be the result of the MEDPV. Proposed actions do not 

necessarily need to result in a change in the discharge that is allowed by the RWQCB and designed into the facility, but could 

include some additional restoration or management actions within the SCRE. 

 
We believe that a robust adaptive management plan will address the uncertainties with the recommended MEDPV and 

should be part of the overall approval by the RWQCB. 

 
 
 
 
 
 

 
The Final Phase 3 Study report was updated to include recommendations for an adaptive management plan and a set of 

minimum essential criteria to be taken into account in the development and implementation of a future adaptive 

management plan, including those noted by the comment. 

 
 

 
2.68 

As noted previously, the water budget modeling that has been relied upon reflects the current condition of the SCRE in a 

simplified form. It is likely that a given VWRF discharge amount will result in a different equilibrium water level within the 

SCRE than the predicted value. It is also likely that habitat types may not exactly match what the habitat evolution model 

predicted, even before the morphology of the system changes. Due to the level of uncertainty regarding the results of the 

modeling conducted (i.e., water balance, water quality, habitat evolution), it is very important that an adaptive management 

framework be embraced early in this effort. 

 
The report acknowledged the modeling uncertainties in the comment (Section 5.6.3) and the Final Phase 3 Study report was 

updated to include recommendations for adaptive management (Section 5.6.5). The final components of future monitoring 

and an adaptive management plan developed pursuant to recommendations and minimum essential criteria in Section 5.6.5 

of the Final Phase 3 Study report will be considered in the EIR and during permitting. 

 
 
 

 
2.69 

A modification to the magnitude of VWRF discharge should be made relying upon the available data, predictive tools, and 

judgment; however, that magnitude may need to be further adjusted based upon monitoring data collected during the future 

condition. While the equilibrium water level is an important component of the habitat that remains, or is altered, it should 

not overshadow the potential water quality effects of reducing the amount of effluent discharged to the SCRE. While data 

from groundwater wells were used to as inputs to the water quality modeling, there is a distinct possibility that the data used 

does not accurately represent all of the groundwater entering the estuary, and a reduction in VWRF discharge could result in 

substantially lower nutrient inputs to the SCRE. Given the degraded current state of the SCRE, the quality of the water is likely 

much more important than the quantity of the water. 

 
 
 
 

Final Phase 3 Study report updated to include these recommendations in the framework for development of an adaptive 

management plan (Section 5.6.5). 

 
 
 

2.70 

 

Furthermore, an adaptive management approach is also vital because many components of the system are in flux. As 

discussed, the shape of the estuary and the beach and nearshore will continue to evolve in response to floods and swells. Any 

change to the morphology of the SCRE will affect the components of the water balance, and the potential for the 

development and extent of various habitat types. Likewise, sea level rise will also have a significant effect on the morphology 

of the estuary, and the components of the water budget. While these changes will not likely be significant in the immediate 

future, the effects of sea level rise will certainly be seen within the time frame of the permit in question. 

 
 
 

See response to comment 2.69 above. 

 
 
 

 
2.71 

 
In addition to changes that result from runoff or coastal conditions, the morphology of the estuary will likely change in the 

near future as a result of the planned habitat restoration project that is underway for the McGrath State Beach Campground. 

An extensive stakeholder outreach effort has already occurred, resulting in a feasibility study, which included 30% complete 

design drawings that provide for a larger estuary. Funds have been allocated in the State’s budget, and the next phase of the 

project, 65% designs and permitting, have already been initiated by State Parks. The proposed habitat enhancement project 

will likely result in greater areas of inundated habitat as compared to the current condition, which suggests the same amount 

of habitat may be supported by a smaller amount of VWRF discharge to the SCRE. 

 
 
 
 

See response to comment 2.28. Additionally, adaptive management is proposed to take changes associated with reasonably 

foreseeable projects into account (Section 5.6.5). 

 
 

 
2.72 

Potential changes to the amount of water flowing down the Santa Clara River will also affect the SCRE’s water balance. 

United Water Conservation District is in the process of preparing a Multi-Species Habitat Conservation Plan, where several 

operational scenarios have been suggested, many of which would result in less water flowing down the Santa Clara River 

below Vern Freeman Dam. In addition, a lawsuit is underway, set to go to trial in 2017, that could result in greater amounts 

of water being released to the Santa Clara River below Vern Freeman Dam. In short, the amount of water flowing down the 

Santa Clara River could be more or less in the near future as a result of these processes. 

 
 

 
See response to comment 2.71. 

 
 

2.73 

The proliferation of exotic species also needs to be carefully considered, and adaptively managed for. The current hydrologic 

regime is benefiting a number of exotic species in the SCRE. While it is possible to make informed estimates as to how 

changes in the amount of VWRF discharge will impact or benefit the exotic species present, there is still considerable 

uncertainty in these estimates. Furthermore, new exotic species will likely colonize the SCRE, and have the potential to 

impact native species to an even greater degree than present. 

 
 

See response to comment 2.71. 



 

 

 
 
 

2.74 

With all of this uncertainty regarding the system and its future geomorphic and ecological trajectory, an adaptive 

management approach is essential. A trial period should be used where a reduced amount of VWRF discharge is provided to 

the estuary. Monitoring data from this period should then be used to test the assumptions utilized in this effort, to better 

understand the water balance and the water quality of the system. It is possible that the initial VWRF discharge amount will 

provide for the beneficial uses that the SCRE provides, but it is also possible, that with more data (particularly more data 

collected during a significantly reduced VWRF discharge) a different amount of VWRF discharge will be determined to be 

necessary to provide for the beneficial uses within the SCRE. 

 
The Final Phase 3 Study report was updated to include recommendations for an adaptive management plan and a set of 

minimum essential criteria to be taken into account in the development and implementation of a future adaptive 

management plan (Section 5.6.5). In response to the TRT's comments, the recommendations include using monitoring and a 

science-based process with testable hypotheses to determine response actions in a future adaptive management plan for 

the SCRE. 

Department of Fish and Wildlife 

 
 
 

3.1 

 
 

The SCRE has long been recognized as important habitat for rearing of the federally endangered Southern steelhead trout 

fingerling until they reach maturity as adults, and can survive the tough conditions of the open Pacific Ocean. CDFW 

recommends that all components of the Project are sufficiently analyzed to prevent pre- mature breeches of the sand-berm 

and prematurely flush immature steelhead smelt and fingerlings into the open ocean. 

 
 

The purpose of the Phase 3 Report is to analyze impacts on steelhead, goby, least Tern, and Snowy Plover from diversions of 

discharge associated with local water supply projects. The EIR will update and supplement analysis of local water supply 

projects to comprehensively address all potential environmental impacts of the proposed projects, including those on 

steelhead and its critical habitat. 

 
 

3.2 

The SCRE is an important habitat for the federally endangered tidewater goby. Adult tidewater goby depend on the estuary 

for foraging and breeding habitat. Breeches to the estuary must carefully be considered as adult tidewater goby need to be 

able to find cover in sustainable submerged estuary plants, during mild breeches, to prevent being flushed into the open 

ocean. 

 

All factors listed related to protection of, and avoidance of impacts to and take of tidewater goby have been considered in 

the Phase 3 Report (Table 3-30, Sections 3.6.3.2, 3.6.4, 5.5.2, and 5.5.7). Supplemental analysis of environmental impacts to 

tidewater goby from local water supply projects will be conducted as part of EIR to assure comprehensive evaluation of all 

potential environmental impacts of proposed projects. 

 
 

3.3 

 

 
CDFW recommends that all components of the Project are sufficiently analyzed to prevent pre- mature breeches (sic) of the 

sand-berm. 

Relative impacts of discharge scenarios on unseasonal breaching, and consequences of those impacts for goby and steelhead 

have been evaluated as compared to absence of discharge, current discharge, and all other alternative discharge scenarios 

as part of the Phase 3 Study (Sections 5.3, 5.4, and 5.5). Supplemental analysis of environmental impacts associated with 

local water supply projects that may affect breaching with consequences for fish will be conducted as appropriate as part of 

EIR to assure comprehensive evaluation of all potential environmental impacts of proposed projects. 

 
 

3.4 

The federally listed California least tern and Western snowy plover are primarily attracted to bays, estuaries, and nearshore 

rock and gravel habitats along the coast of the Pacific Ocean, within a very limited range of Southern California, including the 

vicinity of the SCRE. However, wintering locations are actually unknown, but suspected to include many areas along the 

Pacific Coast. Nests sites are commonly situated on barren to sparsely vegetated places near water, normally on sandy or 

gravelly substrates. Nesting begins by mid-May and is usually complete by mid-June. 

 
 

Acknowledged. These facts are considered in the Phase 3 Study (Sections 3.7, 5.5.7.2, 5.6.2.3, and 5.6.2.4). 

 
 

3.5 

CDFW recommends protocol surveys be conducted during the appropriate time of year by a qualified ornithologist prior to 

adoption of an environmental document and subsequently prior to any ground disturbance activities. The results of the 

surveys may influence the requirement of additional mitigation measures, and selection of the appropriateness and type of 

environmental document for the Project. Survey protocol and guidelines for California least tern and Western snowy plover 

can  be  located  at https://www.wildlife.ca.gov/Conservation/Survey-Protocols. 

 
 

Comment will be addressed during preparation of EIR and environmental permitting of proposed VenturaWaterPure Project. 

 
 
 
 

 
3.6 

 
 

 
CDFW recommends that the environmental document include in-depth analyses of how Project-related diversion activities 

will affect the estuary. Estuary habitats are sensitive to environmental changes and could be permanently impacted by future 

ongoing diversions; ocean water quality in the SCRE and ocean interface could be dramatically impacted as a reduction in the 

freshwater tidal interface, and increased concentration of sedimentation and contamination due to runoff from impervious 

surfaces (Uchiyama, Idica, McWilliams, & Stolzenbach, 2014). 

 

The Phase 3 Study is the in-depth analysis of how Project-related diversion activities will affect the SCRE. The Phase 3 Study 

analyzes the potential for estuary habitats, which are sensitive to environmental changes, to be permanently impacted by 

future ongoing diversions. The Phase 3 Study also analyzed the interaction of the discharges, as well as tidal exchanges and 

discharge and ocean water quality on the SCRE . The Study takes into account that ocean interface could be impacted by 

diversions. (Sections 4.1.1 and 5.4.) Therefore, pursuant to the City's invitations to attend stakeholder meetings on the Phase 

3 Study, we request that Resources Agencies review the Study and related expert materials. While the EIR will be based 

upon, and will include the Final Phase 3 Study as a technical appendix, it is a very long, complex analysis, and we respectfully 

encourage all Resources Agencies, including CDFW, to review of these materials in advance of circulation of the EIR and 

future permit applications. 

 
 
 

3.7 

The Department is concerned about the potential effects to marine resources from impingement and entrainment by the 

proposed open water intake portion of the Project. We prefer the method of drawing salt water from directionally drilled 

wells (slant wells) for desalination to avoid fish and fish egg and larvae entrainment and impingement that would occur when 

using direct ocean intakes with wire mesh. We remain concerned with wedge wire screen and other screen technologies 

claiming to reduce fish production impacts, 

 

 
This analysis will be addressed in the EIR evaluation devoted to the seawater desalination component of the proposed 

Ventura Water Supply Projects. 

 
3.8 

 

and we would recommend mitigation for losses to fish production for any proposed direct draw of salt water from the ocean. 

Impacts to marine organisms other than fish may occur. Additional species impact analysis should be included in the DEIR. 

 
See response to comment 3.7. 

http://www.wildlife.ca.gov/Conservation/Survey-Protocols


 

 

 
 
 

3.9 

Additionally, long-term monitoring, testing and fish impact analysis should be conducted if fish screens and direct ocean draw 

are proposed alternatives. Additional fish screen monitoring and impact analysis should include the following: 

 
• biofouling of screen technology 

• entrainment of organisms smaller than the screen mesh size 

• maintenance of the screens 

 
 
 

See response to comment 3.7. 

 
 
 
 
 

3.10 

 
The Department is concerned about the discharge of brine effluent to the marine environment and potential harmful 

impacts to marine life. We recommend that the Project review the State Water Resources Control Board Ocean Plan 

Amendment for Desalination. The Project should at a minimum follow the policy detailed in the Desalination Amendment. 

We prefer that brine discharge impacts be avoided where feasible. Several brine  discharge  alternatives  should be 

analyzed, pilot tested and chosen based on scientific data indicating that it will avoid marine water quality impacts, and 

marine species impacts, or based on data showing that impacts will be reduced down to insignificant levels. The DEIR should 

fully describe potential marine environmental effects from each brine effluent discharge alternative. In addition, a robust 

monitoring plan is recommended for any alternatives that propose direct ocean discharge of brine waste to insure that the 

discharged effluent is fully mixed and is properly diluted for protection of marine resources. 

 
 
 
 
 

This analysis will be addressed in the EIR analysis devoted to the ocean outfall component of the proposed 

VenturaWaterPure Project, and in future applications for permitting that component of the proposed projects. 

 
 
 

 
3.11 

 

The Department is concerned about potential Project impacts to kelp, eelgrass, nearshore, intertidal, and rocky substrate 

habitats, especially from construction and operational activities. We recommend developing a monitoring and mitigation 

plan for rocky habitat, kelp beds, nearshore, intertidal, surfgrasses and eelgrasses adjacent to any Project construction or 

operation activities before, during and after construction or operations. The plans should be comprehensive and should be 

adaptive in nature. Finally, the plans should include elements for impact monitoring, avoidance and minimization (developed 

in coordination with the Department) for any identified kelp beds, eelgrass, surfgrass, rocky substrate, sensitive or listed fish 

and invertebrates as well as fish spawning habitat (e.g. California grunion). 

 
 
 

 
See responses to comments 3.7 and 3.10. 

 
 

 
3.12 

 
 

Should significant and unavoidable construction or operational impacts occur to sensitive marine habitats and species, 

mitigation will be required. 

The Phase 3 Study is the in-depth analysis of how Project-related diversion activities will affect the sensitive species and 

habitats of the SCRE, as well as the SCRE MARINE beneficial use (Section 5.5.3). Therefore, pursuant to the City's invitations 

to attend stakeholder meetings and provide comments on the Phase 3 Study, we request that CDFW review the Study and 

related expert materials. While the EIR will be based upon, and will include the Final Phase 3 Study as a technical appendix, 

it is a very long, complex analysis, and we respectfully encourage Resources Agencies, including CDFW, to begin review of 

these materials in advance of circulation of the EIR and future permit applications. 

 

3.13 

In addition, the Department is concerned about the short-term impacts from beach excavations and dredging activities 

should they be proposed for the construction phase. We recommend using all best management practices (BMPs) for 

dredging, including the use of the clamshell bucket dredge and coordinating with the Department prior to commencing 

dredging or beach activities. 

 
Comment will be addressed as part of the EIR for the local water supply projects and during environmental permitting of 

those proposed projects. 

 
 

 
3.14 

 
We are also concerned about the sound levels generated by underwater construction activities. This includes, but not limited 

to, dredging, pile driving, and directional drilling. The Department is a signatory agency to the Agreement in Principle for 

Interim Criteria for Injury to Fish from Pile Driving Activities, June 12, 2008. The agreed upon sound pressure levels are 206 

dB peak and 187 dB accumulated sound exposure level (SEL). We recommend an analysis of potential underwater SELs 

created by Project activities in the DEIR/DEIS. 

 
 

Comment will be addressed as part of the EIR for the local water supply projects and during environmental permitting of 

those proposed projects. 

 
 

3.15 

Coastlines are divided into naturally occurring compartments referred to as littoral cells. Each cell contains a cycle of 

sedimentation including  sources, transport  paths, and sinks  of sediment, most notably sand material.  Littoral cells and 

their budgets of sediment are essential planning tools for regional and coastal management. The Department recommends 

that the DEIR include an analysis of the littoral cell and potential impacts to the Project. In particular, we are concerned that 

sediment transport near the intake may lead to increased potential for fouling of the screen technology. 

 

 
Comment will be addressed as part of the EIR for the local water supply projects and during environmental permitting of 

those proposed projects. 

 
 
 
 

 
3.16 

 

Most estuary, mudflat, dune and coastal strand alliances are rare. These habitat alliances occur within the proposed Project's 

far-reaching area of impacts. It is important that these habitat alliances are carefully considered and impacts avoided, 

minimized, and reduced to the greatest extent possible by the Project-related activities. In addition, the majority of the 

estuary and confluences with the estuary consists of rare and sensitive brackish water and sandy dunes habitats and 

associated sensitive animal and plant communities. Including, but not limited to: Mock-heather vegetation alliance that 

includes coastal wetlands dominated by horsetail (Genus Equisetum ), dune evening Primrose (ssp. howellii ), and facultative 

annual grasses (the herbaceous wetland alliances are easily observed along the outer edges of the willow riparian thickets 

adjacent the estuary); coastal sage scrubland; coyote brush scrubland; deer-weed scrubland; dune lupine and bush mallow 

scrubland; poison oak scrubland; dominant willow and mulefat riparian, and disturbed annual grassland. 

 
 
 

 
The Phase 3 Study takes into account the estuary, mudflat, dune, and coastal strand alliances of the SCRE and their rarity 

and sensitivity. The Study evaluates the potential impacts of various discharge/diversion scenarios on these habitat 

alliances, and the sensitive plant species associated with them. (Sections 1.5, 3.2, 3.5, 3.7, 5.3, and 5.5.) 



 

 

 
 

 
3.17 

In addition to sensitive plant communities, many sensitive wildlife species within the project footprint may be impacted by 

the Project-related activities. Wildlife species include, but are not limited to: jumping bristletail (Family Machilidae ), and 

numerous important globos dune beetles (Coelusglobosus spp. ), harvester ant (Genus Pogonomyrmex ), coach whip 

(Masticophis flagellum spp. ), olive green racer (Coluber constrictor ), coast horned lizard (Phrynosoma blainvillii ), silvery 

legless lizard (Anniella pulchra pulchra ), saltmarsh bird's beak (and pollinators plants necessary for the animals and plants 

survival), as well as those focal species mentioned previously in this document. 

 
The Phase 3 Study is designed to evaluate the environmental effects, including effects on listed species and their critical 

habitats, associated with different diversion alternatives that could be implemented by the proposed VenturaWaterPure 

Project. The Study will serve as the basis for the CEQA analysis of environmental effects. The Study will be further 

supplemented by the EIR and permit application evaluation of other non-discharge related potential environmental impacts 

of the local water supply project infrastructure. 

 
 

 
3.18 

 
1) To enable the Department to adequately review and comment on the proposed project from the standpoint of the 

protection of plants, fish, and wildlife, we recommend the following information be included in the DEIR: 

 
a) A complete discussion of the purpose and need for, and description of, the proposed project, including all staging areas 

and access routes to the construction and staging areas; and, 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

3.19 

b) A range of feasible alternatives to project component location and design features to ensure that alternatives to the 

proposed project are fully considered and evaluated. The alternatives should avoid or otherwise minimize direct and indirect 

impacts to sensitive biological resources and wildlife movement areas. 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

3.20 

 

i. The Department recommends mudflats for nearshore nesting birds remain available and that the reduction in flows does 

impact important resources for birds, such as reefs, and cover from predators, and nesting materials. In addition, this native 

and essential scrub plant provides a natural biological barrier to prevent human access into the SCRE. CDFW recommends 

the impacts reduction of water would have on this buffer be fully analyzed in the DEIR. 

 

 
See response to comments 3.16 and 3.17. 

 
 

3.21 

 

ii. The Department recommends that all lighting proposed with any diversion installation, and other areas where project- 

plans have indicated artificial illumination is necessary, to be cast downward, directional, with no off-cast to allow nocturnal 

wildlife to behave naturally in the SCRE, and any adjacent infrastructure proposed near the SCRE. 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 
 
 
 
 

3.22 

 
2) CDFW has regulatory authority with regard to activities occurring in streams and/or lakes that could adversely affect any 

fish or wildlife resource. For any activity that will substantially divert or obstruct the natural flow, or change the bed, channel, 

or bank (which may include associated riparian resources) of a river or stream or use material from a streambed, the Project 

applicant must provide written notification to CDFW pursuant to Section 1602 of the Fish and Game Code. Based on this 

notification and other information, CDFW then determines whether a Lake and Streambed Alteration (LSA) Agreement is 

required. CDFW's issuance of an LSA Agreement is a project subject to CEQA. To facilitate issuance of a LSA Agreement, if 

necessary, the environmental document should fully identify the potential impacts to the lake, stream or riparian resources 

and provide adequate avoidance, mitigation, monitoring and reporting commitments for issuance of the LSA Agreement. 

Early consultation is recommended, since modification of the proposed project may be required to avoid or reduce impacts 

to fish and wildlife resources. Again, the failure to include this analysis in the Project's environmental document could 

preclude CDFW from relying on the Lead Agency's analysis to issue a LSA Agreement without CDFW first conducting its own, 

separate Lead Agency subsequent or supplemental analysis for the Project. Information on submitting a Notification for a LSA 

Agreement, the current fee schedule, and timelines required in obtaining an Agreement and found using the following URL: 

https://www.wildlife.ca.gov/Conservation/LSA. 

 
 
 
 
 
 
 
 

Acknowledged and information appreciated. 

 
 

3.23 

a) The project area supports aquatic, riparian, and wetland habitats; therefore, a preliminary delineation of the streams and 

their associated riparian habitats should be included in the DEIR. The delineation should be conducted pursuant to the U. S. 

Fish and Wildlife Service wetland definition adopted by the CDFW (Cowardin, et al. 1970). Some wetland and riparian 

habitats subject to the Department's authority may extend beyond the jurisdictional limits of the U.S. Army Corps of 

Engineers' Section 404 permit and Regional Water Quality Control Board Section 401 Certification. 

 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 

3.24 

b) In project areas which may support ephemeral streams, herbaceous vegetation, woody vegetation, and woodlands also 

serve to protect the integrity of ephemeral channels and help maintain natural sedimentation processes; therefore, the 

Department recommends effective setbacks be established to maintain appropriately-sized vegetated buffer areas adjoining 

ephemeral drainages. 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

3.25 
c) Project-related changes in drainage patterns, runoff, and sedimentation should be included and evaluated in the 

environmental  document. 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

http://www.wildlife.ca.gov/Conservation/LSA


 

 

 
 
 
 
 

3.26 

3) The Department, as described in Fish & Game Code section 703(a), is guided by the Fish and Game Commission's policies. 

The Wetlands Resources policy (http://fgc.ca.gov/policy/p4misc.aspx#WETLANDS) of the Fish and Game 

Commission"...seek[s] to provide for the protection, preservation, restoration, enhancement and expansion of wetland 

habitat in California. Further, it is the policy of the Fish and Game Commission to strongly discourage development in or 

conversion of wetlands. It opposes, consistent with its legal authority, any development or conversion which would result in a 

reduction of wetland acreage or wetland habitat values. To that end, the Commission opposes wetland development 

proposals unless, at a minimum, project mitigation assures there will be "no net loss" of either wetland habitat values or 

acreage. The Commission strongly prefers mitigation which would achieve expansion of wetland acreage and enhancement 

of wetland habitat values". 

 

 
The Phase 3 Study is designed to evaluate the environmental effects, including effects on listed species and their critical 

habitats, associated with different diversion alternatives that could be implemented by the proposed VenturaWaterPure 

Project. The analysis includes a thorough evaluation of wetland habitat in the SCRE, including both wetland amount and 

wetland habitat value (Sections 5.3 and 5.5). The Study will serve as the basis for the CEQA analysis of environmental 

effects. The Study will be further supplemented by the EIR and permit application evaluation of other non-discharge related 

potential environmental impacts of the local water supply project infrastructure. 

 
 
 
 
 
 

 
3.27 

 

a) The Wetlands Resources policy provides a framework for maintaining wetland resources and establishes mitigation 

guidance. The Department encourages avoidance of wetland resources as a primary mitigation measure and discourages the 

development or type conversion of wetlands to uplands. The Department encourages activities that would avoid the 

reduction of wetland acreage, function, or habitat values. Once avoidance and minimization measures have been exhausted, 

the project must include mitigation measures to assure a "no net loss" of either wetland habitat values, or acreage, for 

unavoidable impacts to wetland resources. Conversions include, but are not limited to, conversion to subsurface drains, 

placement of fill or building of structures within the wetland, and channelization or removal or materials from the 

streambed. All wetlands and watercourses, whether ephemeral, intermittent, or perennial, should be retained and provided 

with substantial setbacks, which preserve the riparian and aquatic values and functions for the benfit to on-site and off-site 

wildlife populations. The Department recommends mitigation measures to compensate for unavoidable impacts be included 

in the DEIR and these measures should compensate for the loss of function and value. 

 
 
 
 
 
 

 
See response to comment 3.26. 

 
 
 
 

3.28 

 
b) The Fish and Game Commission's Water policy guides the Department to ensure the quantity and quality of the waters of 

this state should be apportioned and maintained respectively so as to produce and sustain maximum numbers of fish and 

wildlife; to provide maximum protection and enhancement of fish and wildlife and their habitat; encourage and support 

programs to maintain or restore a high quality of the waters of this state, and prevent the degradation thereof caused by 

pollution and contamination; and endeavor to keep as much water as possible open and accessible to the public for the use 

and enjoyment of fish and wildlife. The Department recommends avoidance of water practices and structures that use 

excessive amounts of water, and minimization of impacts that negatively affect water quality, to the extent feasible. 

 
 
 
 

See response to comment 3.26. 

 
 
 
 
 
 
 

 
3.29 

 

4) The Department considers adverse impacts to a species protected by CESA, for the purposes of CEQA, to be significant 

without mitigation. As to CESA, take of any endangered, threatened, candidate species, or state-listed rare plant species that 

results from the project is prohibited, except as authorized by state law (Fish and Game Code, § § 2080, 2085; Cal. Code 

Regs., tit. 14 §786.9). Consequently, if the project, project construction, or any project-related activity during the life of the 

project will result in take of a species designated as endangered or threatened, or a candidate for listing under CESA, the 

Department recommends that the project proponent seek appropriate take authorization under CESA prior to implementing 

the project. Appropriate authorization from the Department may include an Incidental Take Permit (ITP) or a consistency 

determination in certain circumstances, among other options (Fish and Game Code § § 2080.1, 2081, subds. (b), (c)). Early 

consultation is encouraged, as significant modification to a project and mitigation measures may be required in order to 

obtain a CESA Permit. Revisions to the Fish and Game Code, effective January 1998, may require that the Department issue a 

separate CEQA document for the issuance of an ITP unless the project CEQA document addresses all project impacts to CESA- 

listed species and specifies a mitigation monitoring and reporting program that will meet the requirements of an ITP. For 

these reasons, biological mitigation monitoring and reporting proposals should be of sufficient detail and resolution to satisfy 

the requirements for a CESA ITP. 

 
 
 
 
 
 
 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

 
 
 

3.30 

 
 

5) To provide a complete assessment of the flora and fauna within and adjacent to the project area, with particular emphasis 

upon identifying endangered, threatened, sensitive, regionally and locally unique species, and sensitive habitats. Absent this 

information, there may not be substantial evidence in the record to support the findings. CDFW recommends the DEIR 

include the following information: 

 

The Phase 3 Study is designed to evaluate the environmental effects, including effects on listed species and their critical 

habitats, associated with different diversion alternatives that could be implemented by the proposed VenturaWaterPure 

Project. The analysis includes a thorough evaluation of listed species and critical habitat in the SCRE (Sections 3.6, 3.7, and 

5.5). The Study will serve as the basis for the CEQA analysis of environmental effects. The Study will be further 

supplemented by the EIR and permit application evaluation of other non-discharge related potential environmental impacts 

of the local water supply project infrastructure. 

3.31 
a) Information on the regional setting that is critical to an assessment of environmental impacts, with special emphasis on 

resources that are rare or unique to the region (CEQA Guidelines § 15125[c]); 
See response to comment 3.30. 

http://fgc.ca.gov/policy/p4misc.aspx#WETLANDS)


 

 

 
 

3.32 

 

b) A thorough, recent, floristic-based assessment of special status plants and natural communities, following the 

Department's Protocols for Surveying and Evaluating Impacts to Special Status Native Plant Populations and Natural 

Communities (see Native Plants and Natural Communities; https://www.wildlife.ca.gov/Conservation/Plants); 

 
 

See response to comment 3.30. 

 
 

3.33 

c) Floristic, alliance-and/or association-based mapping and vegetation impact assessments conducted at the project site and 

within the neighboring vicinity. The Manual of California Vegetation , second edition, should also be used to inform this 

mapping and assessment (Sawyer et al. 20082). Adjoining habitat areas should be included in this assessment where site 

activities could lead to direct or indirect impacts offsite. Habitat mapping at the alliance level will help establish baseline 

vegetation conditions; 

 
 

See response to comment 3.30. 

 
 
 
 
 

3.34 

 

d) A complete, recent assessment of rare, threatened, and endangered, and other sensitive species on site and within the 

area of potential effect, including California Species Special Concern (CSSC), and California Fully Protected Species (Fish and 

Game Code § 3511), such as American peregrine falcon (Falco peregrinus anatum ), white-tailed kite (Elanus leucurus ), and 

California least tern (Sterna albifrons browni = Sterna antillarum browni ). Species to be addressed should include all those 

which meet the CEQA definition (see CEQA Guidelines § 15380). Seasonal variations in use of the project area should also be 

addressed. Focused species-specific surveys, conducted at the appropriate time of year and time of day when the sensitive 

species are active or otherwise identifiable, are required. Acceptable species-specific survey procedures should be developed 

in consultation with the Department and the U.S. Fish and Wildlife Service; 

 
 
 
 
 

See response to comment 3.30. 

 
 
 
 

3.35 

e) A complete, recent assessment of rare, threatened, and endangered, and other sensitive species on site and within the 

area of potential effect, including California Species of Special Concern (CSSC) and California Fully Protected Species (Fish and 

Game Code § 3511). Species to be addressed should include all those which meet the CEQA definition (see CEQA Guidelines § 

15380). Seasonal variations in use of the project area should also be addressed. Focused species-specific surveys, conducted 

at appropriate time of year and time of day when the sensitive species are active or otherwise identifiable, are required. 

Acceptable species-specific survey procedures should be developed in consultation with the Department and the U.S. Fish 

and Wildlife Service; and 

 
 
 
 

See response to comment 3.30. 

 

 
3.36 

 

f) A recent, wildlife and rare plant survey. The Department generally considers biological field assessments for wildlife to be 

valid for a one-year period, and assessments for rare plants may be considered valid for a period of up to three years. Some 

aspects of the proposed project may warrant periodic updated surveys for certain sensitive taxa, particularly if build out 

could occur over a protracted time frame, or in phases. 

 

 
See response to comment 3.30. 

 
3.37 

6) To provide a thorough discussion of direct, indirect, and cumulative impacts expected to adversely affect biological 

resources, with specific measures to offset such impacts, the following should be addressed in the DEIR: 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.38 

 
 

 
a) A discussion of potential adverse impacts from lighting, noise, human activity, exotic species, and drainage. 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 

3.39 

 

The latter subject should address project-related changes on drainage patterns and downstream of the project site; the 

volume, velocity, and frequency of existing and post-projected surface flows; polluted runoff; soil erosion and/or 

sedimentation in streams and water bodies; and post-projected fate of runoff from the project site. The discussion should 

also address the proximity of the extraction activities to the water table, whether dewatering would be necessary and the 

potential resulting impacts on the habitat, if any, supported by groundwater. Mitigation measures proposed to alleviate such 

impacts should be included; 

 
 
 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

3.40 

b) A discussion regarding indirect project impacts on biological resources, including resources in nearby public lands, open 

space, adjacent natural habitats, riparian ecosystems, and any designated and/or proposed or existing reserve lands. Impacts 

on, and maintenance of, wildlife corridor/movement areas, including access to undisturbed habitats in adjacent areas, should 

be fully evaluated in the DEIR; 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

3.41 

 

c) The impacts of zoning of areas for development projects or other uses nearby or adjacent to natural areas, which may 

inadvertently contribute to wildlife-human interactions. A discussion of possible conflicts and mitigation measures to reduce 

these conflicts should be included in the environmental document; and, 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
3.42 

d) A cumulative effects analysis, as described under CEQA Guidelines section 15130. General and specific plans, as well as 

past, present, and anticipated future projects, should be analyzed relative to their impacts on similar plant communities and 

wildlife habitats. 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 
 

http://www.wildlife.ca.gov/Conservation/Plants)%3B


 

 

 
 
 
 
 
 

3.43 

 

7) The Department generally does not consider wildlife surveys greater than one year old and botanical surveys greater than 

two years old as representative of current conditions for the purposes of impact assessment, avoidance and mitigation 

measures. Timely appropriately focused wildlife and botanical surveys should be conducted to capture current conditions at 

the project site. CDFW Recommends the Lead Agency conduct a recent floristic, alliance-and/or association- based mapping 

and vegetation impact assessment at the Project site, and within the neighboring vicinity. Evans (2009) Identification and 

mapping of rare plant communities is recommended for mapping an isolated area for unique and rare plants. Adjoining 

habitat areas should be included in this assessment where site activities could lead to a direct or indirect impacts offsite, such 

as from hillside slippage caused from vibration. Habitat mapping at the alliance level will help establish baseline vegetation 

conditions. In addition, the CDFW website, with regard to Natural Communities, can provide guidance for surveying and 

mapping sensitive and rare plant communities: https://www.wildlife.ca.gov/Data/VegCAMP/Natural- Communities/List. 

 
 
 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.44 

 
a) The DEIR should include measures to fully avoid and otherwise protect sensitive plant communities from project-related 

direct and indirect impacts. The Department considers these communities to be imperiled habitats having both local and 

regional significance. Plant communities, alliances, and associations with a statewide ranking of S-1, S-2, S-3 and S-4 should be 

considered sensitive and declining at the local and regional level. These ranks can be obtained by querying the CNDDB and 

are included in The Manual of California Vegetation (Sawyer et al. 2008). 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.45 

 

8) The DEIR should include mitigation measures for adverse project-related impacts to sensitive plants, animals, and habitats. 

Mitigation measures should emphasize avoidance and reduction of project impacts. For unavoidable impacts, on-site habitat 

restoration or enhancement should be discussed in detail. If on-site mitigation is not feasible or would not be biologically 

viable and therefore. not adequately mitigate the loss of biological functions and values, off-site mitigation through habitat 

creation and/or acquisition and preservation in perpetuity should be addressed. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.46 

9) For proposed preservation and/or restoration, the DEIR should include measures to protect the targeted habitat values 

from direct and indirect negative impacts in perpetuity. The objective should be to offset the project-induced qualitative and 

quantitative losses of wildlife habitat values. Issues that should be addressed include, but are not limited to, restrictions on 

access, proposed land dedications, monitoring and management programs, control of illegal dumping, water pollution, and 

increased human intrusion. An appropriate non-wasting endowment should be set aside to provide for long-term 

management of mitigation lands. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

3.47 

The environmental document must include adequate protection measures to protect impacts to nesting birds during 

construction. Nesting birds may be affected within sparse tree and shrub habitat on/adjacent to the Project site, directly or 

indirectly, by noise, dust, or vibration. Nests missed during pre-project surveys could lead to nest abandonment during 

Project  implementation. 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.48 

a) CDFW recommends avoiding the nesting bird season, which generally runs from February 1st through September 1st (as 

early as January 1st for some raptors), for all Project-related, activities to avoid take of birds or their eggs. Migratory 

nongame native bird species are protected by international treaty under the Federal Migratory Bird Treaty Act (MBTA) of 

1918 (Title 50, § 10.13, Code of Federal Regulations.) Additionally, Sections 3503, 3503.5, and 3513 of the California Fish and 

Game Code prohibit take of all birds and their active nests including raptors and other migratory non-game birds (as listed 

under the Federal MBTA). 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.49 

b) If avoidance of the avian breeding  season is not feasible, CDFW recommends submittal of a nesting bird management 

plan to CDFW for review. Additionally, surveys by an ornithologist with experience in conducting breeding bird surveys should 

be completed to detect bird nests within suitable nesting habitat that is to be disturbed and within 300 feet of the 

disturbance area (within 500 feet for raptors). Project personnel, including all contractors working on site, should be 

instructed on the sensitivity of the area. Reductions in the nest buffer distance may be appropriate depending on the avian 

species involved, ambient levels of human activity, screening vegetation, or possibly other factors. 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.50 

11) Translocation and transplantation is the process of moving an individual from the project site and permanently moving it 

to a new location. The Department generally does not support the use of, translocation or transplantation as the primary 

mitigation strategy for unavoidable impacts to rare, threatened, or endangered plant or animal species. Studies have shown 

that these efforts are experimental and the outcome unreliable. The Department has found that permanent preservation and 

management of habitat capable of supporting these species is often a more effective long-term strategy for conserving 

sensitive plants and animals, and their habitats. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

http://www.wildlife.ca.gov/Data/VegCAMP/Natural-


 

 

 
 

 
3.51 

12) The proposed project is anticipated to result in clearing of natural habitats that support many species of indigenous 

wildlife. To avoid direct mortality, the Department recommends a qualified biological monitor approved by the Department 

be on site prior to and during ground and habitat disturbing activities to move out of harm's way special status species or 

other wildlife of low mobility that would be injured or killed by grubbing or project-related construction activities. It should 

be noted that the temporary relocation of on-site wildlife does not constitute effective mitigation for the purposes of 

offsetting project impacts associated with habitat loss. 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.52 

13) The project area supports significant biological resources and is located adjacent to a regional wildlife movement 

corridor. The project area contains habitat connections and supports movement across the boarder landscape, sustaining 

both transitory and permanent wildlife populations. Onsite features, which contribute to habitat connectivity, should be 

evaluated and maintained. Aspects of the project could create physical barriers to wildlife movement from direct or indirect 

project-related activities. Indirect impacts from lighting, noise, dust, and increased human activity may displace wildlife in the 

general area. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 

 
3.53 

 

14) Plans for restoration and re-vegetation should be prepared by persons with expertise in southern California ecosystems 

and native plant restoration techniques. Plans should identify the assumptions used to develop the proposed restoration 

strategy. Each plan should include, at a minimum: (a) the location of restoration sites and assessment of appropriate 

reference sites; (b) the plant species to be used, sources of local propagules, container sizes, and seeding rates; (c) a 

schematic depicting the mitigation area; (d) a local seed and cuttings and planting schedule; (e) a description of the irrigation 

methodology; (f) measures to control exotic vegetation on site; (g) specific success criteria to be met; and (j) identification of 

the party responsible for meeting the success criteria and providing for conservation of the mitigation site in perpetuity. 

Monitoring of restoration areas should extend across a sufficient time frame to ensure that the new habitat is established, 

self-sustaining, and capable of surviving drought. 

 
 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 
 

 
3.54 

 
15) The Department generally does not consider wildlife surveys greater than one year old and botanical surveys greater 

than two years old as representative of current conditions for the purposes of impact assessment, avoidance and mitigation 

measures. Timely appropriately focused wildlife and botanical surveys should be conducted to capture current conditions at 

the project site. CDFW Recommends the Lead Agency conduct a recent floristic, alliance-and/or association-based mapping 

and vegetation impact assessment at the Project site, and within the neighboring vicinity. Evans (2009) Identification and 

mapping of rare plant communities is recommended for mapping an isolated area for unique and rare plants. Adjoining 

habitat areas should be included in this assessment where site activities could lead to direct or indirect impacts offsite, such 

as from hillside slippage caused from vibration. Habitat mapping at the alliance level will help establish baseline vegetation 

conditions. In addition, the CDFW website, with regard to Natural Communities, can provide guidance for surveying and 

mapping sensitive and rare plant communities: https://www.wildlife.ca.gov/DataNegCAMP/Natural-Communities/List. 

 
 
 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
3.55 

 

a) The Department recommends that local onsite propagules from the project area and nearby vicinity be collected and used 

for restoration purposes. Onsite seed collection should be initiated in the near future in order to accumulate sufficient 

propagule material for subsequent use in future years. Onsite vegetation mapping at the alliance and/or association level 

should be used to develop appropriate restoration goals and local plant palettes. Reference areas should be identified to help 

guide restoration efforts. Specific restoration plans should be developed for various project components as  appropriate. 

 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 

3.56 

16) Restoration objectives should include providing special habitat elements where feasible to benefit key wildlife species. 

These physical and biological features can include, for example, retention of woody material, logs, snags, rocks and brush 

piles (see Mayer and Laudenslayer, 1988 for a more detailed discussion of special habitat elements). 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

California State Lands Commission 

 
 
 

4.1 

The Commission has jurisdiction and management authority over all ungranted tidelands, submerged lands, and the beds of 

navigable lakes and waterways. The Commission also has certain residual and review authority for tidelands and submerged 

lands legislatively granted in trust to local jurisdictions (Pub. Resources Code, §§ 6009, subd. (c); 6009.1; 6301; 6306). All 

tidelands and submerged lands, granted or ungranted, as well as navigable lakes and waterways, are subject to the 

protections of the common law Public Trust Doctrine. 

 
 
 

Noted. 

http://www.wildlife.ca.gov/DataNegCAMP/Natural-Communities/List


 

 

 
 
 
 

 
4.2 

 

As general background, the State of California acquired sovereign ownership of all tidelands and submerged lands and beds 

of navigable lakes and waterways upon its admission to the United States in 1850. The State holds these lands for the benefit 

of all people of the State for statewide Public Trust purposes, which include but are not limited to waterborne commerce, 

navigation, fisheries, water-related recreation, habitat preservation, and open space. On tidal waterways, the State's 

sovereign fee ownership extends landward to the mean high tide line, except for areas of fill or artificial accretion or where 

the boundary has been fixed by agreement or a court. On navigable non-tidal waterways, including lakes, the State holds fee 

ownership of the bed of the waterway landward to the ordinary low-water mark and a Public Trust easement landward to 

the ordinary high-water mark, except where the boundary has been fixed by agreement or a court. Such boundaries may not 

be readily apparent from present day site inspections. 

 
 
 
 

 
Noted. 

 
 
 
 
 
 

 
4.3 

 
After reviewing the information contained in the NOP, staff has concluded that this Project will extend onto the Pacific 

Ocean, which is State owned sovereign land. The Project includes an advanced water purification facility (AWPF) that will 

require construction of a new brine discharge pipeline. The City, proposes two alternatives for the pipeline terminus; a new 

ocean outfall to be constructed near the City, or use of Calleguas Municipal Water District's existing Salinity Management 

Pipeline (SMP) ocean outfall. If the City selects the new ocean outfall alternative, then any placement of an outfall that 

extends westward into the Pacific Ocean, including the outfall structure and any associated pipelines, will require a lease 

from the Commission. If the City decides to use Calleguas Municipal Water District's existing SMP ocean outfall, then a lease 

will not be required for the onshore portion of the pipeline extension , which would cross the Santa Clara River at a location 

between Rancho San Miguel and Rancho Rio de Santa Clara, and is outside the Commission's jurisdiction; however, if the 

existing  SMP ocean outfall is currently under lease, a lease amendment may be required. Please contact Kelly Connor, 

Public Land Management Specialist (see contact information below) once the brine discharge alternative has been selected, 

to confirm whether any Project components will require a lease or lease  amendment. 

 
 
 
 
 
 

 
Noted. 

 
 
 

4.4 

 

The Project also includes a seawater desalination facility, which would be co-located with the AWPF. While the conveyance 

pipeline locations would be similar to those analyzed for the AWPF, the seawater desalination facility would also require an 

intake structure, either subsurface or a wedgewire screen manifold pursuant to the Ocean Plan, and intake pipelines which 

would run above or below the Pacific Ocean seafloor. In addition, the NOP is not clear whether the brine discharge outfall for 

the AWPF would also be able to release the brine generated from the discharge facility. Any placement of intake and outfall 

structures and pipelines in the Pacific Ocean at the Project location will require a lease from the Commission. 

 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 
 
 
 
 

 
4.5 

 

The City proposes to construct and implement a full-scale AWPF, and construct both a pipeline to access imported water and 

a seawater desalination facility. The Project would meet the City's objectives and needs as follows: 

 
• Compliance with the March 30, 2012, Consent Decree that requires identification of the maximum amount of treated 

effluent that can be diverted to the Santa Clara River Estuary while still protecting the ecology and listed species therein 

• Improvement of surface water and groundwater quality in the City's service area 

• Augmentation of local water supply in an environmentally responsible and cost- efficient manner 

From the NOP, Commission staff understands that the Project would include the following components: 

• VenturaWaterPure Project: This component would include the AWPF with its associated conveyance system, a 

groundwater injection and extraction system, a concentrate discharge facility, and freshwater treatment wetlands. 

• State Water Interconnection: This component would include a potential connection from the City's water service area to 

the existing Calleguas potable water system. 

• Ocean Desalination: The proposed seawater desalination facility would be designed to deliver up to 2.7 million gallons per 

day (MGD) of potable water , and would require an intake and outfall system. 

 
 
 
 
 
 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

4.6 Commission staff requests that the City consider the following comments when preparing the Draft EIR. 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 



 

 

 
 
 
 
 
 

4.7 

 

1. Programmatic Document: Because the EIR is proposed as both a programmatic and a project-level document, the 

Commission expects the State Water Interconnection and Ocean Desalination Project components will be presented as a 

series of distinct, but related sequential activities (i.e., the City's "separate but coordinated" CEQA review for the State Water 

Interconnection Project, referenced in the NOP). State CEQA Guidelines section 15168, subdivision (c)(5) states that a 

program EIR will be most helpful in dealing with subsequent activities if it deals with the effects of the program as specifically 

and comprehensively as possible. As such, the program EIR should make an effort to distinguish what activities and their 

mitigation measures are being analyzed in sufficient detail to be covered under the program EIR without additional project 

specific environmental review, and what activities will trigger the need for additional environmental analysis (see State CEQA 

Guidelines,§ 15168, subd. (c)). Additionally, please ensure that the Project Description and subsequent environmental 

analysis continue to clearly distinguish between programmatic analysis and project-level analysis. 

 
 
 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 
 

4.8 

 

2. Project Description: A thorough and complete Project Description should be included in the EIR in order to facilitate 

meaningful environmental review of potential impacts, mitigation measures, and alternatives. The Project Description 

should be as precise as possible in describing the details of all allowable activities (e.g., types of equipment or methods that 

may be used, maximum area of impact or volume of sediment removed or disturbed, seasonal work windows, locations for 

material disposal, etc.), as well as the details of the timing and length of activities. Thorough descriptions will facilitate 

Commission staff's determination of the extent and locations of its leasing jurisdiction, make for a more robust analysis of 

the work that may be performed, and minimize the potential for subsequent environmental analysis to be required. Please 

also provide additional details of, and maps showing, the Calleguas Municipal Water District's existing SMP ocean outfall.  

 
 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
4.9 

3. Seawater Desalination Facility: The NOP indicates that the design details for the seawater desalination facility are in a 

preliminary stage, and that the EIR will evaluate the proposed water supply project at a "program-level" of detail. 

Commission staff strongly encourages the City to begin joint coordination and consultation with the California Coastal 

Commission, Los Angeles Regional Water Quality Control Board (LARWQCB), and Commission staffs as soon as possible to 

ensure that any subsequent regulatory permits or approvals proceed efficiently and in accordance with the Ocean Plan, in 

particular the 2015 Desalination Amendment. 

 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

 
4.10 

 
4. Special-Status Species and Habitats: The EIR should disclose and analyze all potentially significant effects on sensitive 

species and habitats in and around the Project area, including special-status wildlife, fish, and plants, and if appropriate, 

identify feasible mitigation measures to reduce those impacts. The City should conduct queries of the California Department 

of Fish and Wildlife's (CDFW) California Natural Diversity Database (CNDDB) and U.S. Fish and Wildlife Service's (USFWS) 

Special Status Species Database to identify any special-status plant or wildlife species that may occur in the Project area. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
4.11 

The EIR should also include a discussion of consultation with the CDFW, USFWS, and National Marine Fisheries Service 

(NMFS), including any recommended mitigation measures, construction work windows, and potentially required permits 

identified by these agencies. 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

 
 
 
 
 

4.12 

 

5. Invasive Species: One of the major stressors in California waterways is introduced species. Therefore, the EIR should 

consider the Project's potential to encourage the establishment or proliferation of aquatic invasive species (AIS) or other non- 

indigenous, invasive species including terrestrial plants. For example, construction boats and barges brought in from long 

stays at distant projects may transport new species to the Project area via hull biofouling, wherein marine and aquatic 

organisms attach to and accumulate on the hull and other submerged parts of a vessel. If the analysis in the EIR finds 

potentially significant AIS impacts, possible mitigation could include contracting vessels and barges from nearby, or requiring 

contractors to perform a certain degree of hull-cleaning. The CDFW's Invasive Species Program could assist with this analysis 

as well as with the development of appropriate mitigation (information at www.dfg.ca.gov/invasives/.). 

 
 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
4.13 

In addition, in light of the recent decline of native pelagic organisms and in order to protect at-risk fish species, the EIR should 

examine if any elements of the Project would favor non-native fisheries within the Pacific Ocean. 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 

 
4.14 

6. Construction Noise: The EIR should also evaluate noise and vibration impacts on fish and birds from in-water construction 

and dredging activities, and any restoration activities in the water or for land-side supporting structures. Activities of concern 

include, but are not limited to, pile driving, dredging, welding, installation of subsurface or seabed pipelines, etc. Mitigation 

measures could include species- specific work windows as defined by CDFW, USFWS, and NMFS. 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

4.15 Again, staff recommends early consultation with these agencies to minimize the impacts of the Project on sensitive species.  
Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

http://www.dfg.ca.gov/invasives/.)


 

 

 
 
 
 
 

4.16 

 

7. Greenhouse Gas (GHG): A GHG emissions analysis consistent with the California Global Warming Solutions Act (Assembly 

Bill [AB] 32) and required by the State  CEQA Guidelines should be included in the EIR. This analysis should identify a 

threshold for significance for GHG emissions, calculate the level of GHGs that will be emitted as a result of construction and 

ultimate build-out of the Project, determine  the significance of the impacts of those emissions, and, if impacts are 

significant, identify mitigation measures that would reduce them to the extent feasible. Please include a full evaluation of all 

the equipment that could be used for any aspect of construction activities, including marine vessels required for offshore 

work. Commission staff recommends that the City contact the Ventura County Air Pollution Control District (APCD) to discuss 

appropriate air impact analysis models for identifying the impacts of the proposed Project. 

 
 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
4.17 

The NOP notes that long-term operations of the Project components will result in increased energy usage. Please include an 

analysis of the indirect GHG emissions associated with the AWPF and seawater desalination facility operations. 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 

 
4.18 

8. Sea-Level Rise: A tremendous amount of State-owned lands and resources under the Commission's jurisdiction will be 

impacted by rising sea levels. With this in mind, the City should consider discussing in the EIR the effects of sea-level rise on 

all resource categories potentially affected by the proposed Project. Because of their nature and location, these lands and 

resources are already vulnerable to a range of natural events, such as storms and extreme high tides. 

 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 
 
 
 

 
4.19 

 
Note that the State of California released the final "Safeguarding California: Reducing Climate Risk, an Update to the 2009 

California Climate Adaptation Strategy" (Safeguarding Plan) on July 31, 2014, to provide policy guidance for state decision- 

makers as part of continuing efforts to prepare for climate risks. The Safeguarding Plan sets forth "actions needed" to 

safeguard ocean and coastal ecosystems and resources as part of its policy recommendations for state decision-makers. 

 
In addition, Governor Brown issued Executive Order B-30-15 in April 2015, which directs state government to fully implement 

the Safeguarding Plan and factor in climate change preparedness in planning and decision making. Please note that when 

considering lease applications, Commission staff  will: 

 
• Request information from applicants concerning the potential effects of sea- level rise on their proposed projects 

• If applicable, require applicants to indicate how they plan to address sea- level rise and what adaptation 

strategies are planned during the projected life of their projects 

• Where appropriate, recommend project modifications that would eliminate or reduce potentially adverse impacts from 

sea-level rise, including adverse impacts on public access 

 
 
 
 
 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 

 
4.20 

 

9. Submerged Resources: The EIR should evaluate potential impacts to submerged cultural resources in the Project area. The 

Commission maintains a shipwrecks database that can assist with this analysis. Commission staff requests that the City 

contact Staff Attorney Jamie Garrett (see contact information below) to obtain shipwrecks data from the database and 

Commission records for the Project site. The database includes known and potential vessels located on the State's tide and 

submerged lands; however, the locations of many shipwrecks remain unknown. Please note that any submerged 

archaeological site or submerged historic resource that has remained in State waters for more than 50 years is presumed to 

be significant. Because of this possibility, please add a mitigation measure requiring that in the event cultural resources are 

discovered during any construction activities, Project personnel shall halt all activities in the immediate area and notify a 

qualified archaeologist to determine the appropriate course of action. 

 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

4.21 

10. Title to Resources: The EIR should also mention that the title to all abandoned shipwrecks, archaeological sites, and 

historic or cultural resources on or in the tide and submerged lands of California is vested in the State and under the 

jurisdiction of the California State Lands Commission (Pub. Resources Code, § 6313). Commission staff requests that the City 

consult with Staff Attorney Jamie Garrett (see contact information below) should any cultural resources on state lands be 

discovered during construction of the proposed Project. 

 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 



 

 

 
 
 
 
 
 
 
 
 
 

 
4.22 

 

11. Tribal Resources: The NOP does not indicate whether Tribal cultural resources would be potentially affected and whether 

the Project would have a potentially significant impact on Tribal resources . Therefore, the NOP does not contain sufficient 

information as to how the City is complying with Assembly Bill (AB) 52 provisions. These provisions provide procedural and 

substantive requirements for lead agency consultation with California Native American Tribes, consideration of effects on 

Tribal cultural resources (as defined in Pub. Resources Code, § 21074), and examples of mitigation measures to avoid or 

minimize impacts to these resources. Even if no Tribe has submitted a consultation notification request for the Project area 

covered under the NOP, the City should: 

 
• Contact the Native American Heritage Commission to obtain a general list of interested Tribes for the Project area 

• Include the results of this inquiry  within the Draft EIR 

• Disclose and analyze potentially significant effects to Tribal cultural resources, and avoid impacts where feasible 

 
Since the NOP does not disclose if notification or outreach to interested Tribes has occurred and does not document their 

response, Commission staff recommends that the City include this information in the Draft EIR in order to maintain a clear 

record of the City's efforts to comply with AB 52. This information would aid responsible and trustee agencies in their 

independent review processes and help eliminate potentially duplicative work. Please include information as to whether 

there are any anticipated or unanticipated submerged Tribal cultural resources in the Project area, and provide 

recommended mitigation measures to reduce or eliminate any potential impacts to those resources. 

 
 
 
 
 
 
 
 
 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 

4.23 

 

12. Deferred Mitigation: In order to avoid the improper deferral of mitigation, mitigation measures should either be 

presented as specific, feasible, enforceable obligations, or should be presented as formulas containing "performance 

standards which would mitigate the significant effect of the project and which may be accomplished in more than one 

specified way" (State CEQA Guidelines, §15126.4, subd. (a)). 

 
 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
 
 
 

4.24 

13. Alternatives: In addition to describing mitigation measures that would avoid or reduce the potentially significant impacts 

of the Project, the City should identify and analyze a range of reasonable alternatives to the proposed Project that would 

attain most of the Project objectives while avoiding or reducing one or more of the potentially significant impacts (see State 

CEQA Guidelines,§ 15126.6). The NOP indicates that, in January 2018, the City will provide the LARWQCB with a 

recommended maximum volume of treated effluent to be discharged into the Santa Clara River Estuary. The EIR should 

analyze this volume and determine its effect on the Project's need for the State Water Interconnection or the Seawater 

Desalination Facility. 

 
 

 
Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

State Water Resources Control Board 

 
 
 
 
 
 
 
 
 
 

5.1 

 

 
The State Water Board, Division of Financial Assistance, is responsible for administering the CWSRF Program. The primary 

purpose for the CWSRF Program is to implement the Clean Water Act and various state laws by providing financial assistance 

for wastewater treatment facilities necessary to prevent water pollution, recycle water, correct nonpoint source and storm 

drainage pollution problems, provide for estuary enhancement, and thereby protect and promote health, safety and welfare 

of the inhabitants of the state. The CWSRF Program provides low- interest funding equal to one-half of the most recent State 

General Obligation Bond Rates with a 30-year term. Applications are accepted and processed continuously. Please refer to 

the State Water Board's CWSRF website at: www.waterboards.ca.gov/waterissues/programs/grantsloans/srf/index.shtml. 

 
The CWSRF Program is partially funded by the United States Environmental Protection Agency and requires additional "CEQA- 

Plus" environmental documentation and review. Three enclosures are included that further explain the CWSRF Program 

environmental review process and the additional federal requirements. For the complete environmental application package 

please visit: http://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/srf_forms.shtml. The State Water 

Board is required to consult directly with agencies responsible for implementing  federal environmental  laws and 

regulations. Any environmental issues raised by federal agencies or their representatives will need to be resolved prior to 

State Water Board approval of a CWSRF financing commitment for the proposed Project. For further information on the 

CWSRF Program, please contact Mr. Ahmad Kashkoli, at (916) 341-5855. 

 
 
 
 
 
 
 
 
 
 

Acknowledged and information appreciated. 

 

 
5.2 

 

It is important to note that prior to a CWSRF financing commitment, projects are subject to provisions of the Federal 

Endangered Species Act (ESA), and must obtain Section 7 clearance from the United States Department of the Interior, Fish 

and Wildlife Service (USFWS), and/or the United States Department of Commerce National Oceanic and Atmospheric 

Administration, National Marine Fisheries Service (NMFS) for any potential effects to special-status species. 

 
 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

http://www.waterboards.ca.gov/waterissues/programs/grantsloans/srf/index.shtml
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/srf_forms.shtml


 

 

 
 

 
5.3 

Please be advised that the State Water Board will consult with the USFWS, and/or the NMFS regarding all federal special- 

status species that the Project has the potential to impact if the Project is to be financed by the CWSRF Program. The City will 

need to identify whether the Project will involve any direct effects from construction activities, or indirect effects such as 

growth inducement, that may affect federally listed threatened, endangered, or candidate species that are known, or have a 

potential to occur in the Project site, in the surrounding areas, or in the service area, and to identify applicable conservation 

measures to reduce such effects. 

 
 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

 
 

 
5.4 

In addition, CWSRF projects must comply with federal laws pertaining to cultural resources, specifically Section 106 of the 

National Historic Preservation Act (Section 106). The State Water Board has responsibility for ensuring compliance with 

Section 106 and the State Water Board must consult directly with the California State Historic Preservation Officer (SHPO). 

SHPO consultation is initiated when sufficient information is provided by the CWSRF applicant. The City must retain a 

consultant that meets the Secretary of the Interior's Professional Qualifications Standards (http://www.nps.gov/history/local- 

law/arch_stnds_9.htmt)o prepare a Section 106 compliance report. 

 
 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

 
 
 

5.5 

Note that the City will need to identify the Area of Potential Effects (APE), including construction and staging areas, and the 

depth of any excavation. The APE is three-dimensional and includes all areas that may be affected by the Project. The APE 

includes the surface area and extends below ground to the depth of any Project excavations. The records search request 

should extend to a Y2-mile beyond project APE. The appropriate area varies for different projects but should be drawn large 

enough to provide information on what types of sites may exist in the vicinity. 

 
 
 

Acknowledged. 

 
 

5.6 

 

Other federal environmental requirements pertinent to the Project under the CWSRF Program include the following (for a 

complete list of all environmental requirements please visit: http://www.waterboards. ca.gov/water issues/programs/grants 

loans/srf/docs/forms/application     environmentalpackage.pdf): 

 
 

Acknowledged. 

 
5.7 

A. An alternative analysis discussing environmental impacts of the project in either the CEQA document (Negative 

Declaration, Mitigated Negative Declaration or Environmental Impact Report) or in a separate report. 

 
Acknowledged. 

 

5.8 
B. A public hearing more meeting for adoption/certification of all projects except for those having little or no environmental 

impact. 

 

Acknowledged. 

 
 
 

 
5.9 

 

C. Compliance with the Federal Clean Air Act: (a) Provide air quality studies that may have been done for the Project; and (b) 

if the Project is in a nonattainment area or attainment area subject to a maintenance plan; (i) provide a summary of the 

estimated emissions (in tons per year) that are expected from both the construction and operation of the Project for each 

federal criteria pollutant in a nonattainment or maintenance area, and indicate if the nonattainment designation is 

moderate,  serious, or severe (if applicable); (ii) if emissions are above the federal de minimis levels, but the Project is sized 

to meet only the needs of current population projections that are used in the approved State Implementation Plan for air 

quality, quantitatively indicate how the proposed capacity increase was calculated using population projections. 

 
 
 

 
Acknowledged. 

 

5.10 
D. Compliance with the Coastal Zone Management Act: Identify whether the Project is within a coastal zone and the status of 

any coordination with the California Coastal Commission. 

 

Acknowledged. 

 
5.11 

E. Protection of Wetlands: Identify any portion of the proposed Project area that should be evaluated for wetlands or United 

States waters delineation by the United States Army Corps of Engineers (USACE), or requires a permit from the USACE, and 

identify the status of coordination with the USACE. 

Acknowledged; coordination with appropriate agencies will occur for environmental review and permitting for the proposed 

VenturaWaterPure  Project. 

 
5.12 

F. Compliance with the Farmland Protection Policy Act: Identify whether the Project will result in the conversion of farmland. 

State the status of farmland (Prime, Unique, or Local and Statewide Importance) in the Project area and determine if this 

area is under a Williamson Act Contract. 

 
Acknowledged. 

 

5.13 
G. Compliance with the Migratory Bird Treaty Act: List any birds protected under this act that may be impacted by the Project 

and identify conservation measures to minimize impacts. 

 

Acknowledged. 

 
5.14 

 

H. Compliance with the Flood Plain Management Act: Identify whether or not the Project is in a Flood Management Zone and 

include a copy of the Federal Emergency Management Agency flood zone maps for the area. 

 
Acknowledged. 

 
5.15 

 

I. Compliance with the Wild and Scenic Rivers Act: Identify whether or not any Wild and Scenic Rivers would be potentially 

impacted by the Project and include conservation measures to minimize such impacts. 

 
Acknowledged. 

 

 
5.16 

Following are specific comments on the City's NOP: 

 
1. Is the City preparing a programmatic or project level EIR? Please note that the CWSRF cannot not use programmatic 

documents unless the Project being funded is analyzed in the document at a Project level. 

 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

http://www.nps.gov/history/local-


 

 

 
5.17 

 
2. Has the United States Bureau of Reclamation (USBR) begun reviewing the Project? 

 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

 
5.18 

 

Have any consultations with the State Historic Preservation Office, United States Fish and Wildlife Service, or the National 

Marine Fisheries Service been initiated by the USBR? 

 

Acknowledged; comment will be addressed during environmental review and permitting of the proposed water supply 

projects and the VenturaWaterPure Project. 

United Water Conservation District 

 
 

 
6.1 

 

United Water Conservation District (United) appreciates this opportunity to comment on the November 2017 draft City of 

Ventura Special Studies – Phase 3: Assessment of the Physical and Biological Conditions of the Santa Clara River Estuary, 

Ventura County, California, prepared by Stillwater Sciences. United commends Stillwater Sciences for the completion of a 

thorough and well-documented draft report on recent conditions within the Santa Clara River Estuary (SCRE). It is clear that 

significant effort was expended for the data collection, modeling and analysis presented in this report. 

 
 

 
Acknowledged. 

 
6.2 

United does not take issue with the major conclusions of the report but offers the following comments that may help the City 

and their consultants improve the document by clarifying certain points or conclusions. 

 
Acknowledged. 

 
 

6.3 

The location of SCR flows “below the Freeman Diversion” obtained from United should be described in more detail. If flow 

estimates are from immediately below Freeman Diversion it should be noted that percolation of 50-150 cfs is commonly 

measured in the reach of the SCR that overlies to Oxnard Forebay (the 4.5 miles of broad sandy river channel and floodplain 

between approximately Ellsworth Barranca and the Hwy 101 bridge). Percolation may be greater than 150 cfs at flows 

greater than 500 cfs, but higher flows such as these are not commonly measured. [Section 2.1.4, page 21] 

 

 
Report updated to identify location of flow measurement and to discuss the effect of percolation in the Oxnard Forebay. 

(Section 2.1.4.) 

 
6.4 

It would be helpful to remind readers that surface water connectivity between McGrath Lake and the SCRE did potentially 

exist in past years when the extended south arm of the estuary was present. [Sec. 2.2, p. 22] 

 
Acknowledged; a note was added to remind readers about this. (Section 3.3.3.4.) 

6.5 
Inconsistent characterization of the current extent of the SCRE, variously “75-90% of what it once was” [Sec. 3.1, p. 30] or a 

“75% to 90% decrease in overall SCRE area and available habitat.” [Sec. 3.2.1, p.32] 
Report updated (Section 3.2.1). 

 
 

6.6 

 

“Groundwater upwelling” is a poor choice of terms to describe areas where the SCR gains flow from the Semi-perched 

aquifer, as this term suggests upward vertical gradients, which are not known to exist in the unconfined shallow groundwater 

system that exists near the lower SCR and the SCRE. “Gaining reach” is a more appropriate term to describe the process 

where surface flow results from groundwater discharge to a stream channel. [Sec. 3.3] 

 
 

Report updated (Section 3.3). 

 
 

 
6.7 

The “critical riffle” is a term used to describe the riffle bar feature below Freeman Diversion where fish migration is most 

difficult at lower river flows. In recent years this feature has been located about 2.8 miles upstream of the Highway 101 

bridge. This feature is currently located within the Oxnard Forebay groundwater subbasin, and United prefers to call this 

reach the Oxnard Forebay reach. The National Marine Fisheries Service (NMFS) sometimes refers to this reach as the “Critical 

Reach.” Stillwater’s reference to this same area as the “critical riffle reach” introduces yet another term for a feature and 

reach for which there is already ample confusion and should be avoided. [Sec. 3.3.3.1, p. 44] 

 
 

 
"Oxnard Forebay Reach" substituted for "critical riffle reach" (Section 3.3.3). 

 

6.8 
 

See previous comment about clarifying SCR flow “below Freeman Diversion.” [Figures 3-10 through 3-12] 
 

Report updated (Figures 3-10 through 3-12). 

 
 

6.9 

 
 

What happened in ~2001 when daily mean discharge dropped by about 5 cfs? [Figure 3- 13] 

 
While there is no known single event that can be identified in causing a decrease in reading, a decrease such as 

seen in Figure 3-13 could be attributed to maintenance and calibration of equipment or a change in the VWRF 

wastewater treatment process that led to a small adjustment of flow. 

 
 

6.10 

 
 

How did D-1 discharge exceed ETS discharge for about five weeks in summer 2016? [Figure 3-14] 

 
The ETS flow meter had some problems from December 2015 to June 2016 so it recorded anomalously low ETS flows for 

several months. This is noted in Section 3.3.3.2. 

 
 
 
 

6.11 

 
 

 
Why are data from wells GW12 - GW15 not included in Figure 3-22(a)? A local groundwater mound should be represented 

beneath the VWRF Wildlife Ponds, providing flow both south to the estuary (and north towards the harbor, as represented). 

[Page 62] 

 
 
 

Hopkins Groundwater Consultants, Inc. (2018) noted in their report that the groundwater was mounded at this location, but 

did not map those four wells because the tight well spacing would produce anomalous contours in adjacent areas with no 

wells. The Phase 3 Report contains discussion of these localized groundwater gradients in comparison to the regional 

gradients discussed by Hopkins Groundwater Consultants, Inc. (2018). 



 

 

6.12 
Check for errors, as Mean nitrate concentrations at stations ETS and D-1 are greater than the reported Range of values. 

[Table 3-11 through 3-14] 
Tables updated (Tables 3-11 through 3-14). 

 
 
 

6.13 

 
The comment that changing land use and increasing demands on ground and surface water “have lowered the groundwater 

table in the SCR watershed upstream of the SCRE below the availability to support woody riparian vegetation” is a gross 

overstatement. If the intention is to characterize vegetation changes in the vicinity of the historic “west grove” near the 

lower extent of the Oxnard Forebay reach, please take care to define the area being characterized. [Sec. 3.5.2.3., p.124] 

 

 
Report updated to delete these statements based upon more recent work from the historical ecology study (Beller et al. 

2011) (Sections 3.2.1 and 3.5.2). 

6.14 
What evidence exists to suggest “lower groundwater elevations” existed in the vicinity of the SCRE by 1927? [Sec. 3.5.2.3., 

p.124] 
Report updated. 

 
6.15 

Historical steelhead spawning and rearing in Piru Creek remains a controversial subject and repeating speculation by other 

authors about the inland extent of spawning in the SCR watershed adds no value to this document. Suggest removal of 

comments specific to Piru Creek. [Sec 3.6.3.1, p.143] 

 
Report updated to remove reference to historical spawning observations. 

 
 

6.16 

Turbidity is indeed a key variable governing migration opportunity for steelhead. While discharge from the VWRF may not 

significantly affect turbidity in the SCRE, United’s observations of upstream migrants at Freeman Diversion confirm that high 

turbidity associated with high flows in the SCR is one of the primary controls on steelhead migration. [Sec 3.6.3.1, p.148] 

 
 

Noted. 

 

6.17 
As noted previously, flows at Freeman Diversion are not directly comparable to flows at Victoria Avenue due to percolation 

of flow in the Forebay reach of the SCR. [Sec. 4.1.6, p.181] 

 

See response to comment 6.3 

 

6.18 
 

Consider plotting SCRE stage in front/on top of subsurface volumetric flows to avoid obscuring stage data. [Figure 4-8, p.187] 
 

Figure updated. 

 
 

 
6.19 

 
 

 
Consider using log scale to more clearly display minor components of the modeled SCRE water balance. [Figure 4-16, p. 195] 

 

 
Although minor contributions have been discussed, the y-axis for Figure 4-16 was not changed to a log scale because a) 

outflows would need to be changed to positive numbers, and b) the ease of understanding the relative magnitude of the 

flow volumes is diminished by the log scale. 

 
6.20 

Significant wave overwash events did indeed occur in the weeks following November 15, 2015. High surf and high tides 

existed during this period without significant rainfall, and photographic evidence exists to document these overwash events. 

[Sec. 4.2.1, p.196] 

 
Noted. 

 

 
6.21 

 

The discussion of necessary assumptions and sources of error for the SCRE water budget does a good job identifying areas of 

uncertainty, and noting that the model is calibrated for current conditions at the SCRE. It would be helpful, however, to 

remind readers that model recalibration would be necessary following major flow in the SCR if vegetation distribution and 

morphology of the SCRE changes significantly. [Sec. 4.2.2, p.200] 

 

 
Section 4.2.2 updated. 

 
 
 
 
 
 
 

 
6.22 

 
 
 
 
 
 
 
 

Wind and fog conditions are commonly different in Santa Paula than in areas near the coast. Consider using CIMIS stations in 

Oxnard or Port Hueneme for daily insolation values at the SCRE. [Sec. 4.4, p.206] 

 
 
 
 
 

The Oxnard and Port Hueneme CIMIS stations were not used because they do not have a complete record between 10/2014 

and 12/2016 and are currently inactive. The Port Hueneme station only recorded from 1991 to 2000. The Oxnard station 

only has data from 10/1/2014 to 10/22/2016. A comparison of solar radiation between Oxnard and Santa Paula shows their 

central tendency is similar, but Santa Paula has slightly more solar insolation than Oxnard. The estuary equilibrium heat 

balance model is only meant to assess the relative influence of heat inputs and outputs so the small overprediction of solar 

insolation from using Santa Paula data would not change the overall result and is acceptable. 

 
 

 
6.23 

Assuming that the specific conductance of shallow groundwater in the study area is similar to that of the confined aquifers of 

the Mound basin is a poor assumption. Salinity tends to be high in the shallow unconfined groundwater of the Oxnard coastal 

plain. Dry weather water quality samples from the SCR upstream of the estuary could be used to better approximate the 

specific conductance of water of the Semi-perched aquifer, as the lower SCR commonly gains flow from that shallow aquifer. 

Check Geotracker for water quality records in the area, and VRSD reports for the Bailard landfill. [Sec. 5.3.2, p.221, Table 5- 

6] 

 
 

Noted. A sentence was added to Section 5.3.2 noting that actual groundwater salinity may be higher, potentially 

approaching the salinity of the Santa Clara River upstream of the SCRE. 



 

 

 
6.24 

 
Consider sorting weighted scores by priority rank of beneficial use rather than alphabetically. [Figure 5-23] 

 
Alphabetic listing retained for ease of report navigation. 

6.25 
United agrees with and commends Stillwater for stating that “habitat area alone is unlikely to control populations of these 

[threatened and endangered] species in the SCRE.” [Sec. 5.6.2, p.276] 
Acknowledged. 

Dr. Eric Todd 

 
 
 
 
 
 
 
 
 
 

7.1 

 

Every time I have attended a water workshop at the City, I have raised the question about the identity of the body of water at 

the outlet of Santa Clara River, it meets all the requirements of a lagoon and not an estuary. 

In the following I will discuss what the criteria of an estuary is: 

1: Estuaries are a highly complex ecosystem cohabiting and evolving over thousands of years of stable biology in the sense 

that the lagoons are not necessarily productive in the way estuaries are, one reason in estuaries there is stability due to the 

elimination of waste by the tidal flows. Estuaries are long lived due to the daily flushing of the tides, renewing it's 

productivity. 

2: Estuaries have daily fluctuations of salt and fresh water, leading to a highly complex system, composed of plants and 

animals and a host of bacterial regeneration which controls the ebb and flow of mineralization and sources of energy. 

3: In an estuary the ecology cannot be more complex, there is a niche for myriads of bacteria, plants and animals. An 

important feature with this diversity throughout the estuary there are pockets of differentiation which can arise to meet the 

needs of these different biology. An easy diagnosis of an estuary is discovered if one tries to traverse one, as one will end up 

in mud, compared to the ground of a lagoon, which is a sand floor. 

4: A lagoon is a simple structure, which is here today and gone tomorrow, for instance the Santa Clara River exited by Port 

Hueneme area about 200-500 years ago according to geological deposits. 

5: An estuary will because of its complexity and stability exist for thousands of years, whereas a lagoon can come and go on a 

daily basis. 

 
 
 

 
The City has consistently and respectfully recognized in response to your comments that from a scientific perspective the 

body of water named the Santa Clara River Estuary (SCRE) is one example of a "lagoon" type of waterbody.  However, from 

a regulatory perspective, the Enclosed Bays and Estuaries Policy of 1974 specifically states that "the mouths of streams 

which are temporarily separated from the ocean by sandbars shall be considered as estuaries." The Phase 3 Study 

recognizes all of the distinctions in physical and ecological processes that you have mentioned in your comments, and at the 

same time recognizes the regulatory designation and common name that has been given to the body of water at issue. To 

clarify this point, in response to your comments, the Phase 3 Report includes footnotes and other texts explaining that the 

waterbody functions as a lagoon, and uses only the proper name or "SCRE" to refer to the waterbody. At the same time, the 

Phase 3 Study and other quasi-regulatory documents recognize that the statewide water quality control plan provisions, 

policies, and regulations applicable to estuaries and adopted by the California Water Quality Control Boards govern the 

SCRE. 

 
 
 

7.2 

 
 

 
6: The Santa Clara River outlet is filling in and the sand berm is moving inland, and without the reclamation water the lagoon 

will cease to exist, it will simply dry up. 

The Phase 3 Study acknowledges the dynamic nature, and changing position of the berm over time. The analysis conducted 

in the Phase 3 Study, including the water balance, takes into account existing surface and groundwater hydrology, including 

all sources of water to the SCRE , gradients and direction of flow. Pursuant to the analysis, many factors, including wave 

action, dredging in Ventura Harbor, precipitation conditions over time, levels of flow in the Santa Clara River, and other 

hydrological and geomorphological processes impact the location of the berm and the size of the SCRE at any given point in 

time. However, our analysis shows that due the many sources of water available to fill the SCRE, discontinuing discharge will 

not cause the SCRE to "dry up" or the berm to move so far inland as to result in disappearance of the SCRE. 

 
7.3 

7: There are no clams in the Santa Clara lagoon, as clams cannot be established due to the fragile connection they have with 

their environment, that is so changeable. 

8: Estuaries on the contrary have clams due to their stable environment. 

Acknowledged. Nevertheless other macroinvertebrates do occupy the SCRE, and the Workplan approved for the Phase 3 

Estuary Study tasked the City with conducting a bioassessment of macroinvertebrates within the SCRE. 

 
 
 
 

 
7.4 

 
 

9: The Santa Clara River has never been a nursery possibility for the steelhead trout. Ocean bound steelhead passing through 

this wasteland of meager sustenance are on their way to the sea, and those returning from the sea swim upriver looking for 

spawning possibilities, naturally this is only possible if the berm has been broken by rain water. California Fish and Game 

should be contacted as they understand the need for spawning sites that are found higher up in the drainage system, it is 

here where they have spent millions of dollars of fish ladders. Realize that those steel heads that are stalled in pools that dry 

up after the rains are gone will perish. it's only because of their natural drive to leave the lagoon behind and immediately 

continue to the high reaches of the water sources in the mountains where their development is possible. 

 
 

Acknowledged. Although habitat conditions within the SCRE are not ideal due to historical alterations to 

hydrology, adult steelhead migrate through the estuary, and juvenile steelhead are documented to rear there at 

times. However, virtually no sampling has been conducted to determine the frequency or duration of juveniles 

rearing within the estuary. Regardless, the SCRE is known to be periodically occupied by the listed species and it 

is designated as critical habitat under the federal Endangered Species Act for steelhead and other listed aquatic 

and wildlife species. 

7.5 
10. This lagoon has 12' difference between the low tide and the high tide going over the berm, whereas in an estuary it's 

almost always level with the ocean and possible to pass upstream. 
Acknowledged. See also response to comment 7.1. 

 
 
 
 
 
 

 
7.6 

 
 
 
 
 

11. Finally the tide water goby is hardly an endangered specie, and the few there will be lost allowing the river to dry up is 

insignificant, some areas along the coast have thousands of them, I received a PHD studying gobies, 

and I am now writing a paper on a goby from South America so I have an interest and experience in gobies. If the lagoon was 

indeed an estuary it would be inhabited by a goby Gillictis Mirabiles, however Santa Clara lagoon doesn't have any of these 

required salinities which means it is a fresh water lagoon, and not an estuary. 

 

Given your credentials, the City respects your scientific opinion regarding the rarity of tidewater gobies. However, although 

you may properly disagree with the scientific or technical assessment and conclusion regarding the rarity of the tidewater 

goby, the Phase 3 Estuary Study must recognize and describe the regulatory status of the goby under state and federal law. 

The tidewater goby, as a regulatory matter, is listed for protection under the federal Endangered Species Act. In addition, 

the SCRE is designated as critical habitat for the tidewater goby, and is similarly protected under the federal Endangered 

Species Act. In the Phase 3 Study text, the identification of certain fish and wildlife species as "endangered," "threatened," 

or "listed" refers to the regulatory status of the species under the California and/or the federal Endangered Species Acts. 

Because the tidewater goby is listed and the SCRE is designated as critical habitat for purposes of protecting the fish under 

the federal Endangered Species Act, the City cannot engage in any activity that would have even the incidental effect of 

"harming," "harassing," "injuring," "killing," or otherwise "taking" the species, as those terms are defined under the Act. As 

explained in the Phase 3 Study and in the data reports accompanying it, tidewater goby has been found during monitoring 

events occupying the SCRE. 



 

 

 

 
7.7 

12. In light of the fact that the City of Ventura has decided to spray insecticides in the lagoon to control the Nile river virus 

mosquitoes, is an illegal act if it was an estuary , but as it is not an estuary it is perfectly o.k. I recall in Panama when I worked 

for the Smithsonian Institute that the gobies that I had in custody always died when exposed to very small amounts of 

insecticides. I wonder how many Tide water gobies have perished due to the spraying in the lagoon? 

 
 

To the best of our knowledge, the City does not apply insecticides to the SCRE. 

 
 
 
 

7.8 

 

 
13. Another example of misunderstanding the term estuary versus lagoon is that phosphates were low in the lagoon, if it is 

an estuary there would be higher levels of phosphates, and also it was extensive mentioning of the lagoon having a sand 

base, if it was an estuary, it would have a mud base. It is this mud base in estuaries that allows to capture nutrients and to 

provide for this mosaic of productivity. 

 
 

See response to comment 7.1 above regarding the regulatory, rather than scientific use of the term "estuary" in the Phase 3 

Study. The Phase 3 Study considers and acknowledges both the sandy substrate of the SCRE, as well as the other 

hydrological and geomorphic sources, including scour during open berm conditions and the nature of substrate material, 

which combine to make it unlikely that nutrients become sequestrated within the substrate of the SCRE for long periods of 

time. 

 
 
 
 
 

7.9 

 
 
I have shown up at these meetings at the city, just to set the record straight, and my hope is that recognition of the true 

identity of this body of water, Santa Clara lagoon is properly recognized in Ventura, and not called an estuary since it then 

falls under a whole different set of regulations. In all due respect to yourself these stated facts are not a matter of opinion. 

Also I want to lament the fact that the City of Ventura is now charging us an increasingly larger amount including an estuary 

fee, which needs an explanation! I support by the way the reuse of the reclamation water for public use, such as golf courses, 

parks etc. Please get in touch if you have requests. 

 

The City appreciates your participation and the scientific points that you have contributed to the study of the SCRE. 

Unfortunately, the City lacks statutory authority to change the state and federal regulations applicable to the SCRE. That 

authority is invested by state and federal law in the various resource protection agencies, which have also participated in the 

process.  Unless and until applicable law is changed, the City, as a regulated agency, must comply with it.  As explained in 

the City's 2015 Urban Water Management Plan, the Estuary Protection Charge is designated to fund implementation of a 

diversion infrastructure project, that will divert tertiary treated water to water reclamation uses, including those you discuss, 

as well as others that may be implemented after proper study and CEQA review, such as treatment by an Advanced Water 

Purification Facility and conveyance for indirect or direct potable use. 

Paul Jenkin on behalf of Surfrider Foundation 

 
8.1 

 

The Ventura County Chapter of the Surfrider Foundation has voiced concerns with water quality at the mouth of the Santa 

Clara River since our Blue Water Task Force identified high bacteria levels at this popular surfing location in the early 1990’s. 

 
Acknowledged. 

 
8.2 

Recognizing the benefits of integrated water management, the Surfrider Foundation has been a longtime proponent of 

recycled wastewater to enhance our coastal ecosystems. 

 
Acknowledged. 

 
8.3 

 

Wastewater discharges have historically impaired coastal water quality, and even with 

advances in technology, increased nutrient levels impact receiving waters. 

 
Acknowledged. 

 
8.4 

 

We would like to re-state our support for 100% recycling of the city’s wastewater to eliminate the 

discharge into the Santa Clara River Estuary. 

 
Acknowledged and appreciated. 

 
 
 

8.5 

 

We do not concur with the analysis presented at the November stakeholder meeting that oversimplify the ecosystem 

associated with the Santa Clara River Estuary (SCRE.) Indeed, as other commenters have noted, this system is in fact much 

more representative of a coastal lagoon, since it does not maintain a perennial opening to the ocean. Indeed, it is this fact 

that creates the problems with the wastewater discharge. Without a regular exchange between the lagoon and the ocean, 

nutrient rich wastewater accumulates in an unnatural manner behind the beach berm. Only during large winter storm events 

or human intervention does this lagoon breach. This results in unnaturally high water levels and poor water quality. 

See response to comment 7.1. The City acknowledges, and has revised the text of the Phase 3 Study to acknowledge that 

physical and ecological characteristics of the SCRE are, in fact, characteristics of a lagoon, and that the term "estuary" is used 

in the study only as a part of the name for the waterbody and/or to reflect its categorization by the California Water Quality 

Control Boards for purposes of regulation. The Study is designed to evaluate, and does in fact analyze the accumulation of 

VWRF discharge behind the beach berm until large winter storm events or human intervention breaches the berm, as well 

as the elevation of the SCRE water surface during stage full conditions, the water quality within the lagoon, and the impacts 

of the VWRF discharge on both. 

 
 
 
 
 

 
8.6 

 
 
 

Finding of Enhancement is Flawed: 

 
Any conclusion that determines that the lagoon is enhanced by the wastewater discharge are flawed. Although the resource 

agencies rightly are concerned for the endangered and special status species that rely on habitat at the mouth of the Santa 

Clara River, current conditions limit, rather than support those species. The unnaturally high water levels resulting from the 

discharge create a simplified pond habitat that is subject to episodic draining. Sea water exchange, a necessary part of this 

ecosystem, is also precluded with the flooded lagoon. 

 
See response to comment 8.5. The Phase 3 Study provides enhancement and continued discharge recommendations based 

on scientific analysis and the exercise of our best professional judgment, considering all available monitoring data, relevant 

scientific and technical qualitative information, and scientifically modeled quantitative information available. The City 

recognizes that scientific expert opinions may differ, and the City and those regulatory agencies with jurisdiction over 

protection of the ecological resources of the SCRE must evaluate and determine the appropriate expert opinions to embrace 

for purposes of implementing their statutory, regulatory, and policy duties.  Agencies with jurisdiction may embrace 

different scientific opinions, so long as the opinion embraced is supported by the appropriate level of scientific evidence 

pursuant to applicable law (e.g., substantial evidence under CEQA or best available scientific evidence under the state and 

federal Endangered Species Acts). Accordingly, the agencies with jurisdiction will consider these comments, and all evidence 

that supports these comments. 



 

 

 
 

 
8.7 

 

The elimination of habitat complexity and poor water quality has created an ideal habitat for non-native species, most 

prominently carp. From our experience on the Ventura River, carp are the predominant fresh water species below the Ojai 

Sanitary District discharge on the lower Ventura River, relegating this reach to migratory status for the endangered Southern 

Steelhead. Steelhead may survive in such an environment, but they certainly wouldn’t choose it. 

 
The concern about the contribution of VWRF discharges to conditions favoring non-native species, particularly predators or 

other species like carp that disadvantage the listed aquatic species that depend upon the SCRE, is scientifically important. 

This concern was also raised by the Technical Review Team (TRT). As a result of this concern, the Phase 3 Estuary Study was 

revised to further prioritize consideration of the contributions that the VWRF discharge may make to conditions favoring non 

native invasive species and predators, including carp. 

 
 
 
 
 
 

 
8.8 

An Opportunity for Ecosystem Benefits: 

 
A more complete ecosystem view of the situation has not been conducted as part of the SCRE analysis. By focusing 

exhaustively and exclusively on the Santa Clara River Estuary, the potential benefits of eliminating the wastewater discharge 

have not been fully considered. Consider this fact: 

 
50% or more of the discharge originates from the Ventura River 

 
The City of Ventura relies on a wellfield at Foster Park and surface storage from Lake Casitas for more than half the water 

supply. Both of these sources are currently stressed from over allocation during the prolonged drought. 

 
How could a point source discharge directly into the Santa Clara River Estuary be considered to mimic “natural” processes 

and enhance the habitat, when much of the water originates from the adjacent watershed? 

 
The Phase 3 Study and other documents prepared by the City, such as the 2015 Urban Water Management Plan, recognize 

that the flows conveyed to the VWRF for treatment, and discharged to the SCRE after tertiary treatment, originate from a 

variety of water sources that would not "naturally" make their way to the SCRE, including sources from the Ventura River 

watershed and deep groundwater aquifers in the Santa Clara River watershed. Further, as explained in detail in the City's 

2015 Urban Water Management Plan, the primary impetus for the City's environmental study of the impacts of diverting 

VWRF flows from the SCRE to water reclamation uses, including purification and conveyance for potable reuse, is the City's 

determination that additional local supplies must be developed particularly during multiple dry years. Notwithstanding the 

foregoing, Resources Agencies tasked with enforcing applicable laws, including the state and federal Endangered Species 

Acts, Section 1211 of the California Water Code, and CEQA, must evaluate the impacts of removing the discharge from the 

SCRE on its ecological resources in light of the historically highly altered hydrology affecting its watershed. The Phase 3 

Study conducts that analysis. The degree to which the VWRF flows assist in "mimicking natural hydrology" or "replacing 

flows eliminated due to historical alterations in hydrology," is a conclusion on which experts may disagree. 

 
 
 

 
8.9 

 

 
Most significantly, studies have documented the high quality spawning, rearing, and refugia habitat in the Ventura River 

upstream of the Foster Park wellfield. However, flows in this reach have become seriously impaired by over-extraction of 

groundwater, to the point that in recent years this refugia habitat has dried up for extended periods during the critical 

summer and fall months. It should be noted that this reach of the Ventura River was historically known as the “live reach,” 

for the rising groundwater in the vicinity of Casitas Springs, which was also named for this phenomenon. 

 

 
While assessment of aquatic species and habitat conditions in the Ventura River watershed is outside of the scope of the 

Phase 3 Study, as discussed in response to comment 8.7, and explained in detail in the City's 2015 Urban Water 

Management Plan, the primary impetus for the City's environmental study of the impacts of diverting VWRF flows from the 

SCRE to water reclamation uses, including purification and conveyance for potable reuse, is the City's determination that 

additional local supplies must be developed particularly during multiple dry years. 

 

8.10 
These are precisely the conditions that favor native species such as the southern steelhead. Indeed, recent population 

surveys have documented the presence of native trout in this reach. 

 

See response to comment 8.9. 

 
 
 
 
 
 

8.11 

Water Budget Perspective: 

 
Consider the potential benefits from developing a “new” supply from recycled water.  

 
These slightly outdated supply and demand numbers are taken from the City's 2013 Final Comprehensive Water Resources 

Report. It is evident from this graph that if 'new' sources of water are not found the city will outgrow its water supply in the 

near future. 

 
The red arrow shows that the potential for recycled water in Ventura is close to 50% of demand. (Of course the actual 

volume would be less than this depending on treatment and reuse options, but this demonstrates the overall magnitude.) 

Therefore water recycling would provide an opportunity to eliminate the flooding problem at McGrath as well as offset 

municipal water demand (i.e. an 'integrated solution'.) 

 
 
 
 
 

Acknowledged. The City instituted the Phase 3 Study to assess the ecological benefits or impacts on the SCRE of diverting the 

VWRF discharge to the proposed VenturaWaterPure Project to determine the feasibility of attaining the benefits described 

by the comment. In addition, all potential environmental impacts of the potential to divert VWRF discharges to recycled 

water to water reclamation uses will be fully evaluated in the EIR. 

 

8.12 
This demand offset could provide an opportunity to reduce pumping at the Foster Park wellfield during dry months of the 

year to sustain the critical habitat within the “live reach” of the Ventura River. 

 

Noted. See response to comment 8.9. 

 
 

 
8.13 

Recommendation: 

 
We encourage the City of Ventura and the stakeholder resource agencies to carefully reconsider the potential benefit from 

maximizing the recycled water potential. Rather than choosing to maintain an artificial pool at the Santa Clara River Estuary, 

which has very limited habitat benefits, demand offsets gained through recycling 100% of the wastewater effluent may be 

applied to the enhancement of the comparatively high quality habitat in the Ventura River. 

 
 

 
Noted. See response to comment 8.9. 

 
8.14 

In turn, the coastal lagoon will return to a more natural hydrology with improved water quality and habitat, while also 

eliminating the non-native habitat conditions that are currently degrading the SCRE ecosystem. 

 
Acknowledged. 
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TECHNICAL MEMORANDUM 

Date: June 25, 2018 

To: City of Ventura and Consent Decree Parties 

From: Santa Clara River Estuary (SCRE) Scientific Review Panel (SRP) - 
David Revell, Ph.D., Sharon Kramer, Ph.D., and Eric Stein, D.Env. 

Subject: SRP Recommendations - FINAL 
 

 

Introduction to the Scientific Review Panel (SRP) and its Charge 
 

The Santa Clara River Estuary (SCRE) Scientific Review Panel (SRP) was convened in fall 2017 to 
determine how much, if any, discharge from the Ventura Water Reclamation Facility (VWRF) is needed 
to protect and sustain the native and endangered species known to use the SCRE, and/or how much 
discharge could be eliminated to protect these species and sustain additional priority beneficial uses. 
The SRP was convened as the City of Ventura’s consulting team was independently developing its own 
recommendations for how much water can be discharged into the SCRE to protect and sustain priority 
beneficial uses. A Technical Review Team (TRT), supported by the Wishtoyo Foundation and Heal the 
Bay (additional parties to the Consent Decree), comprised of external technical experts, provided peer 
review and comments on the City’s consultant work. The SRP was asked to review the City consulting 
team’s report – both in draft and final form – and also reviewed stakeholder responses, in particular the 
TRT’s, to the report’s findings and recommendations. 

 

The City of Ventura and Consent Decree parties charged the SRP with preparing a written report 
containing the following: 

 

• A review of available scientific materials used in the SRP’s technical analysis 
• A recommended average annual volume or flow rate from the Ventura Water Reclamation Facility 

(VWRF) into the SCRE 

• A recommended Maximum Ecologically Protective Diversion Volume (MEPDV), which is the amount 
of tertiary treated effluent that may be reduced or diverted while protecting sensitive species and 
the ecology of the SCRE 

 
By way of this technical memorandum, the SRP is (1) providing a recommended annual VWRF discharge 
and MEPDV to the SCRE, and (2) describing its approach to developing these recommendations, which 
are based on the best available science and the SRP’s technical expertise. 

 

Initial SRP Considerations 
 

The SRP focused its initial discussions on the broader ecological context in which its recommendations 
would be developed. The SRP agreed that any recommendations developed must be caveated by the 
fact that tertiary treated discharges are only one of many human factors that influence the ecological 
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functioning of the SCRE. The SCRE is a complex and dynamic system that is heavily impacted by land 
uses and water diversions within the larger Santa Clara River watershed, direct discharges to the 
estuary, manual trenching of the SCRE’s beach berm that causes unseasonal breaching of the estuary, 
and placement of dredge deposits from Ventura Harbor that alter the morphology of the SCRE berm. 
By considering only one of many alterations to the SCRE system, the SRP necessarily needed to make a 
number of assumptions about environmental conditions and decisions involving study methods – all of 
which have the potential to introduce uncertainty into the analysis and potentially affect the study 
conclusions. Furthermore, while the SRP’s analysis is based on the state of the SCRE under present 
conditions, other physical processes, development patterns, watershed alterations and management 
issues are likely to play out in the future. Consequently, the SRP’s recommendations may become less 
applicable or become further complicated over time. 

 

SRP Conceptual Approach 
 

The SRP developed the following conceptual approach to meet its charge: 
 

Step 1. Develop the underlying premise and assumptions, and key questions for how to 
establish discharge targets 

Step 2. Review the existing technical work and best available science to address the underlying 
premise and assumptions, and key questions, developed in Step 1 

Step 3. Consider additional information, data, or knowledge not included in the previous 
technical work 

Step 4. Develop recommendations for discharge patterns to the SCRE 
 

The SRP presented this conceptual approach to the study’s TRT and to the City consultant team in a 
“context and approach” memorandum that was circulated to the City and TRT on February 12, 2018, 
followed by a call with the TRT and City consultants on February 22, 2018. The discussion during the call 
was documented in a memorandum to the City, Wishtoyo, and Heal the Bay (HTB) on February 23, 2018. 

 

Review of Existing Technical Work 
 

The SRP’s initial review of existing technical work focused on the modeling and scientific assumptions 
used by the City’s consulting team; the consulting team summarized these assumptions in Appendix A of 
its Draft Phase 3 Report (Stillwater Sciences 2017). Because the SRP was concerned about the Draft 
Phase 3 Report’s findings, the SRP focused on assessing the degree to which the findings may have been 
affected by potential flaws in the assumptions. The SRP reviewed each Appendix A assumption and 
identified areas of key concerns or disagreement; all of these assumptions and SRP’s responses are 
presented in a table format at the end of this document (see Attachment A). 

 

In summary, the SRP expressed specific comments or concerns regarding more than half of the 
assumptions used in the Draft Phase 3 Report (Stillwater Sciences 2017). These comments and concerns 
collectively speak to the major reasons that the SRP ultimately reached a different recommendation 
from the TRT and City’s consulting team. The primary areas of disagreement revolve around: 

 

• The use of habitat quantity vs. quality as the primary measure of benefits vs. adverse effects 
• The heavy reliance on the Water Balance Model and its derivative models, which did not explicitly 

consider the seasonal and episodic nature of coastal processes 
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• Incomplete consideration of the effects of various discharge scenarios on water quality in the SCRE 
 

Additionally, the SRP lacks confidence in the Analytic Hierarchy Process (AHP) decision support tool used 
by the City consulting team to compare VWRF discharge scenarios, in part because the SRP did not 
participate throughout the decision-making process and thus did not have a full understanding of all the 
decisions made during the process. Moreover, the SRP believes that the AHP process is inherently 
subjective because it is based on selected individuals  scoring the alternatives, founded on their 
priorities, perspectives and relative expertises. Because the SRP did not feel that the AHP prioritization 
would be germane to its own analysis, the SRP did not comment on the specific assumptions used for 
the AHP decision support tool. Instead, the SRP relied on raw data, additional references, and model 
outputs. 

 

Beneficial Use Prioritization and Analysis 
 

Given the SRP’s specific charge to protect sensitive species in the SCRE, the SRP deliberately focused on 
a subset of all of the beneficial uses that were identified in the Final Phase 3 Report, and did not use the 
AHP’s beneficial use optimization approach. The SRP focused on the following four prioritized beneficial 
uses: 

1. Rare, Threatened, or Endangered Species (RARE) 
2. Spawning, Reproduction, and/or Early Development (SPAWN) 
3. Migration of Aquatic Organisms (MIGR) 
4. Estuarine, Wildlife, and Wetland Habitats (HAB) 

 

The SRP, consistent with the Phase 3 work, focused on several sensitive species known to use the SCRE: 
 

• Tidewater goby (Eucyclogobius newberryi): This fish is listed as federally endangered and a 
California Fish Species of Special Concern. The SCRE is federally designated critical habitat for 
tidewater goby (USFWS 2013). Tidewater goby is the only sensitive species whose entire life history 
is dependent on estuary habitat and water quality conditions. 

• Southern California steelhead (Oncorhynchus mykiss): This Distinct Population Segment is listed as 
a federally endangered species. The SCRE is federally designated critical habitat for Southern 
California steelhead (NMFS 2005); the SCRE provides (1) rearing habitat for young-of-the-year (YOY) 
juveniles, (2) rearing and acclimization habitat for outmigrating smolts to physiologically transition 
between freshwater and more saline ocean conditions, and (3) acclimitization habitat for upstream 
migrating adults to adjust from more saline ocean conditions to freshwater (hereafter, steelhead). 

• Western snowy plover (Charadrius alexandrinus nivosus): This bird is federally listed as threatened. 
The SCRE is federally designated critical habitat for the western snowy plover (USFWS 2012). In 
particular, its nesting habitat consists of wind-blown sand dunes, and areas of sandy beach above 
the high-tide line that feature occasional surf-cast algal wrack supporting small invertebrates and 
are in generally barren to sparsely vegetated sandy terrain. 

• California least tern (Sternula antillarum browni): This bird is federally listed as endangered, state 
listed as endangered, and identified as a California Fully Protected Species. The SCRE is important 
because it provides feeding habitat for the California least tern, and the SCRE berm provides nesting 
habitat. 

 

The SRP selected tidewater goby as the most sensitive indicator for the ecology of the SCRE ecoystem. 
Of the four species, the tidewater goby is most reliant on the SCRE for all aspects of its life history. 
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Although the other senstive species (i.e., the birds and steelhead) rely on the estuary for critical periods 
of their life history, they also spend part of their lives outside the estuary. Thus, the SRP focused first on 
the life history of the tidewater goby in the SCRE, and examined how discharges from the VWRF may 
affect the various life history stages and completion of its life cycle (Table 1). The SRP made the 
following assumptions about the environmental conditions in the SCRE that would best serve tidewater 
goby populations: 

 

• Offseason human-made breaches should be avoided, particularly in summer. 
• Salinity should vary throughout the year, as longer brackish/saline conditions are necessary to 

deter invasive species populations and to support various goby life stages. 

• Stable water levels should be maintained, particularly in the summer season, with emphasis on 
creating optimal water quality and habitat conditions during the most vulnerable goby life 
stages. 

 

The SRP also evaluated effects of VWRF discharge on steelhead, western snowy plover and California 
least tern for the life stages supported by the SCRE (Tables 2, 3 and 4). Recommendations developed for 
the goby were examined carefully against the life history needs of the other identified sensitive species 
for the life stages dependent on the SCRE, and the SRP recommendations were adjusted as necessary to 
ensure that all critical sensitive species life history needs are considered in arriving at the SRP’s 
recommendations. 

 
The SRP operated under a different fundamental premise than the Phase 3 work. Specifically, the SRP 
began with an assumption that zero discharge from the VWRF (i.e., 100% discharge diversion) is 
ecologically preferred unless there is evidence to the contrary. The rationale is that under “natural” 
hydrologic conditions, the Santa Clara River would be a seasonally flashy system, with most discharge 
events occuring in the winter and early spring, and low or no surface water discharge in summer 
(Stillwater Sciences 2018). In the absence of effluent discharges, human modifications to the Santa Clara 
River would further reduce dry-weather surface inflows to the SCRE; these watershed modifications 
include diversions (e.g., Vern Freeman Diversion Dam) and groundwater recharge (i.e., percolation) in 
the Oxnard Forebay reach between the Freeman Diversion Dam and the SCRE (Stillwater Sciences 2018). 
Thus, one of the most important operating premises of the SRP analysis was that any VWRF discharge 
volumes recommended by the SRP would need to result in likely ecological improvements over the zero 
or no discharge scenario. 

 

The SRP also operated on the premise that the volume of effluent discharge required to support priority 
beneficial uses is not necessarily static throughout the year or season; the recommended volumes also 
might change on an internannual basis. Any VWRF discharge volumes recommended by the SRP would 
be based on mimicking the SCRE natural hydrology to support species migration or life cycle needs. 
Thus, SRP recommendations might encompass higher surface flows during the wet season as well as 
potential incremental increases in dry season discharge (e.g., dry summer and early fall conditions when 
continuous surface flow from the Santa Clara River becomes disconnected with the estuary upstream of 
the Victoria Avenue Bridge [Stillwater Sciences 2018]) to determine if effluent discharges would result 
in: (1) no harm to the sensitive species in the SCRE, and (2) net benefit to the ecology and function in the 
estuary. 
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SCRE-Specific  Considerations 
 

In developing its recommendations, the SRP endeavored to take advantage of the extensive body of 
work completed on the SCRE and the ecology of sensitive species, as well as the vast expertise on both 
the City’s consulting team and the TRT. This information was augmented with data from both regional 
monitoring surveys (i.e., the Southern California Bight Regional Monitoring Program) and local 
monitoring surveys, as well as the SRP’s own knowledge and experience. 

 
After reviewing the Final Phase 3 Report, the SRP identified several key SCRE-specific issues that would 
be important to consider prior to developing its recommendations: 

 

• How long does it take to freshen the estuary following mouth closure or an overtopping event 
under various VWRF discharge levels? How would altering the VWRF discharge affect the length 
of time of closure? 

• How long does it take the estuary to “fill” (e.g., reach quasi-steady equilibrium water surface 
elevation) under different levels of VWRF discharge? How does “time to fill” vary with average 
wet- and dry-year Santa Clara River discharge? 

• What would be the impacts to the goby population if all VWRF discharge is stopped? 

• Are there any other anticipated changes in management in the SCR watershed that may offset 
VWRF discharges and further complicate the ecological analysis? 

• Would the findings for tidewater goby differ from any other listed species, especially steelhead? 
• What effect would reducing or eliminating dishcarge from the VWRF have on nutrient 

conditions in the estuary, eutrophication, and levels of known toxin producing algae or 
cyanobacteria (or actual toxin production)? 

 
To answer these questions, the SRP initially reviewed the Draft Phase 3 Report, the Final Phase 3 Report 
and their underlying assumptions (i.e., Attachment A), past project reports, and TRT reviews. Where 
necessary, the SRP reviewed other relevant studies and data sets to supplement the material provided 
in the Phase 3 Reports; instances where a conclusion was based on supplemental information are 
indicated in the body of this technical memorandum. 

 
The SRP reviewed the Draft Phase 3 Report Appendix A assumptions to evaluate the applicability of the 
monitoring methods, modeling tools and findings for the SRP’s analysis. The SRP assessed the degree to 
which the findings in the Final Phase 3 Report may be affected by potential flaws in the various 
modeling efforts and scientific assumptions. The SRP also developed a list of questions for the TRT on 
the assumptions used in the Draft Phase 3 Report. The questions were provided to the TRT in a 
memorandum on February 12, 2018, and discussed with the TRT and City’s consulting team on February 
22, 2018. 

 

SRP Approach to Developing Recommendations 
 

Using the results of these discussions along with all of the supplemental information gathered by the 
SRP, the SRP took the following approach to establish a scientific foundation for developing its SCRE 
discharge volume recommendations: 

 
1. The SRP focused on aquatic life beneficial uses (RARE, SPAWN, MIGR, HAB), prioritizing the 

capacity of the SCRE to provide quality habitat for the tidewater goby and other listed species 
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(as discussed above). The SRP determined that these beneficial uses were more critical to 
support than others identified in the AHP, and that the other beneficial uses would not be 
impaired by providing conditions supporting the aquatic beneficial uses. Moreover, the SRP 
believes that the aquatic life beneficial uses are the most sensitive to potential changes in 
discharge from the VWRF, and that protecting these uses will translate to overall protection of 
all of the SCRE beneficial uses. 

2. The SRP developed conceptual models of key needs for the four sensitive species, focusing on 
beneficial drivers and negative stressors associated with each life history stage (see Table 1 for 
the tidewater goby conceptual model, Table 2 for steelhead, Table 3 for western snowy plover, 
and Table 4 for California least tern). 

3. The SRP evaluated the likely ecological condition of the estuary under zero VWRF discharge. The 
evaluation focused on effects on the goby relative to existing discharge conditions, and the 
various discharge scenarios evaluated in the Final Phase 3 Report. Model results were used to 
evaluate predicted effects of scenarios on habitat components (Stillwater Sciences 2018); 
however, where model results were questionable, the SRP identified its concerns. The SRP did 
not attempt to identify a discharge that optimized all beneficial uses. Instead, the SRP 
considered incremental increases in discharge from zero, and attempted to identify the 
maximum point above which additional discharges would result in undesirable adverse effects 
on the aquatic life beneficial uses (i.e., the minimum point of adverse effects for the four 
sensitive species). Finally, the SRP considered seasonal differences in discharges in terms of the 
effect on tidewater goby (and other species) life history. 

4. The SRP developed preliminary recommendations for MEPDV for tidewater goby. 
5. The SRP analyzed recommendations from the tidewater goby life history analysis relative to life 

history needs of other sensitive species, making adjustments as necessary. 
6. The SRP prepared a technical memorandum of its findings and recommendations (this 

document). 
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Table 1: Tidewater goby life stage conceptual model for the SCRE showing positive drivers and negative 
stressors (USFWS 2005, Hellmair and Kinziger 2014). 

Life Stage Negative stressor Positive/beneficial driver 

Egg [the peak of 
spawning activity occurs 
during the spring and then 
again in the late-summer; 
duration 9-11 days; 
spawns in burrows in soft 
sediments (e.g., sand, silt 
and mud)] 

1) Unseasonal breaching 1) Stable estuary water surface elevation 
(WSE) 

2) Low dissolved oxygen 
(DO) 

2) Substrate suitable for burrows 

3) Toxics 3) Low salinities (0-15 ppt) 

 4) Low velocity 

Larvae [planktonic 
duration 1-3 days] 

1) Unseasonal breaching 1) Stable estuary WSE 

2) Rapid salinity change 2) Low salinities (0-15 ppt) 

3) High velocity 3) Low velocity 

4) Low DO  

5) Toxics  

Juvenile [benthic] 1) Unseasonal breaching 1) Stable estuary WSE 

2) Rapid salinity change 2) Low salinities (0-15 ppt) 

3) High velocity 3) Low velocity 

4) Low DO 4) Submerged and emergent vegetation 

5) Toxics  

 6) Predation/competition 
by nonnative species 

 

Adult [benthic, 1-year 
lifespan typical] 

1) Unseasonal breaching 1) Stable estuary WSE 

2) High velocity 2) Low velocity 

3) Low DO 3) Submerged and emergent vegetation 

4) Toxics 4) Tolerant of high salinity 

 5) Predation/competition 
by nonnative species 
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Table 2. Steelhead life stage conceptual model for the SCRE showing positive drivers and negative 
stressors (NMFS 2005, Boughton et al. 2017, D.W. Alley 2014, Booth 2016). 

Life Stage Negative stressor Positive/beneficial driver 

Young-of-the-Year [enters 
estuary between January 
and June to rear] 

1) Unseasonal breaching 1) Stable estuary WSE 

2) Shallow water <1 m/lack of 
deepwater cover 

2) Deep water/cover habitat >1m 

3) Water quality: 

• low DO (<4 mg/L) 

• unsuitable temperature 
conditions (>25⁰C), 

• high salinity when not 
acclimated (>28 ppt) 

3) Water quality: 

• non-lethal temperature (<25⁰C), 

• high DO (>4 mg/L), 

• lower salinities (0-15 ppt) 

4) Toxics  

Smolts [migrating, enters 
estuary between January 
and June, can rear or go to 
the ocean depending on 
berm open/close 
conditions] 

1) Shallow water/lack of 
deepwater cover 

1) Deep water/cover habitat >1m 

2) Water quality: 

• low DO (<4 mg/L) 
• unsuitable temperature 

conditions (>25⁰C) 

2) Water quality: 

• non-lethal temperature (<25⁰C), 

• high DO (>4 mg/L) 

3) Toxics  

Adults [up- and 
downstream (kelt) 
migration, November- 
May] 

1) Closed mouth/berm during 
kelt downstream migration 
(kelts cannot return to the 
ocean) 

1) Open mouth/berm during kelt 
downstream migration (kelts can return 
to the ocean) 

2) Lack of connected flow to 
spawning habitat when berm 
open 

2) Connected flow to spawning habitat 

 
Table 3. Western snowy plover life stage conceptual model for the SCRE showing positive drivers and 
negative stressors (USFWS 2012; Powell 2001) 

Life Stage Negative stressor Positive/beneficial driver 

Adult nesting/eggs/chicks 
[begins March, continues 
through summer] 

1) Unseasonal breaching 
can scour nests on the 
beach berm 

1) Stable estuary WSE during nesting 
period 

2)  Extensive vegetation 2) Seasonal breaching in winter can 
scour vegetation 

3)  Lack of food resources  



9 

 

 

Table 4. California least tern life stage conceptual model for the SCRE showing positive drivers and 
negative stressors (USFWS 2006) 

Life Stage Negative stressor Positive/beneficial driver 

Adult nesting/eggs/chicks 
[begins April, continues 
through summer] 

1) Unseasonal breaching can 
scour nests on the beach 
berm 

1) Stable estuary WSE 

2) Toxics 2) Forage in top 1 m of water column, 
more forage area/higher water surface 
elevation 

 

 

Timeline of SRP Work 
 

The SRP started receiving background information from the City of Ventura via Dropbox in October 
2017, with the Draft Phase 3 Report (Stillwater Sciences 2017) provided on November 2, 2017. The SRP 
provided a memo about its preliminary review of the Draft Phase 3 Report to the City of Ventura, 
regulatory agencies and TRT on November 7, 2017, followed by a workshop in Ventura with the City of 
Ventura and its consulting team, the regulatory agencies, and the TRT on November 8, 2017 to discuss 
the Draft Phase 3 Report. The SRP received the TRT’s review of the Draft Phase 3 Report on December 
11, 2017, followed by a workshop on December 20, 2017 to discuss review comments from the TRT and 
regulatory agencies. On February 12, 2018, the SRP sent a memorandum to the TRT describing the 
technical approach it was proposing to address the charge. Soon afterward, the Final Phase 3 Report 
(Stillwater Sciences 2018) was provided via Dropbox on February 21, 2018. On February 22, 2018, the 
SRP set up a conference call with the TRT, Corollo Engineers, and Stillwater Sciences to discuss the SRP’s 
approach and discuss what had changed between the Draft and Final Phase 3 reports (Stillwater 
Sciences 2017, 2018). Following the call, the SRP prepared a memo to the City of Ventura, Wishtoyo and 
HTB documenting the discussion from the call. On March 9, 2018, Wishtoyo and HTB submitted a letter 
to the SRP and City regarding the Wishtoyo and HTB position, along with comments on the MEPDV for 
the SCRE and Final Phase 3 Report (Stillwater Sciences 2018), which was amended April 5, 2018 
(Wishtoyo/HTB Rebuttal Letter). In addition, on March 8, 2018, the TRT submitted its comments on the 
Final Phase 3 Report (Stillwater Sciences 2018) set forth in Attachment A of the Wishtoyo/HTB Rebuttal 
Letter. On April 5, 2018, the SRP received a joint letter from the City, Wishtoyo and HTB regarding 
clarification of the SRP’s charge based on the proposed approach. The SRP prepared a draft 
memorandum with its recommendations to the City and consent decree parties on April 10, 2018. The 
SRP received a written response from the Consent Decree parties on May 3, 2018; this was followed by 
a conference call with the SRP, City, Wishtoyo and HTB on May 16, 2018 to discuss the May 3, 2018 
response and next steps for the SRP to finalize its recommendations (this technical memorandum). This 
final technical memorandum includes revisions made in response to the May 3 response letter and May 
16 call with the Consent Decree parties. Each of these reports and comments were delivered later than 
the schedule provided in the initial SRP’s charge, which resulted in the need to adjust the settlement 
schedule to accommodate the SRP analysis. 
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Major Determinants for MEPDV and CDL Recommendation 
 

The SRP identified the six most important determinants supporting development of its discharge volume 
recommendations. The SRP agreed that the first two are the highest-priority determinants (#1, #2). The 
latter four – all associated with habitat quality – were treated equally by the SRP, as the SRP was not 
able to reach consensus on how to rank them, and they are thus just bulleted. 

 
1) Adverse effects of unseasonal (dry season) breaches or other sudden changes in water level 

and salinity: These effects are perhaps the most critical impacts to the SCRE. Reduced 

discharges will reduce water surface levels in the estuary and limit the need/desire to artificially 

breach the mouth during typical summer dry period conditions. Maintaining 0.5 MGD, vs. zero 

discharge, may stabilize water levels (Figure 5-1 from Final Phase 3 Report; model results 

indicate VWRF discharges of 1.9 MGD or less quickly stabilize estuary water levels) in the dry 

season, yet reduce the water surface elevation associated with existing discharge levels, which 

should reduce the likelihood of unseasonal breaching. For example, at 0.5 MGD, the SCRE 

appears to stabilize at approximately 5.3 ft elevation (Table 5-5 in Final Phase 3 Report); artificial 

breaching occurred at SCRE stage 7.4 ft or greater during the Phase 3 study period (Table 3-4 of 

the Final Phase 3 Report). Anthropogenic dry season breaching has detrimental and, at times, 

catastrophic impacts to both tidewater goby and juvenile steelhead (Entrix 2010, USFWS 2005), 

and, depending on the timing, can also affect western snowy plovers and California least terns if 

nests or chicks are in the location of the breach. 

2) Seasonality of wave overwash into the estuary: This phenomenon is not well included in the 

Water Balance Model (and thus also not fully accounted for in derivative models from the Water 

Balance Model, including the heat and mixing models – Attachment A). The Water Balance 

Model assumes a steady inflow of the unmeasured component during spring, summer and fall 

(which includes wave overwash). Spring overwash is likely to be higher than summer or fall due 

to seasonally lowered outlet channel and beach berm crest morphology. In addition, fall 

overwash volumes can vary widely based on fall wave climate. Based on wave analysis 

conducted by the SRP, the time periods of largest divergences in the Water Balance Model 

(Figure 4-15 in the Final Phase 3 Report) are related to changes in beach morphology and wave 

overwash. 

Overall SRP Recommendation for VWRF Discharge to the SCRE 
 

The SRP recommends a MEPDV with a Continued Discharge Level (CDL) of 0.5 MGD or less, which 
amounts to about a 90% diversion from current discharge volumes from the VWRF. Aquatic life 
beneficial uses are likely to be protected with a CDL of 0 or 0.5 MGD, and the SRP believes either 
would be acceptable. Allowing 0.5 MGD of discharge or less from the VWRF will stabilize estuary 
water levels during the dry season, thus reducing the frequency of unseasonal breaches; the 
recommended MEPDV also is likely to reduce nutrient loading to the SCRE compared to existing 
discharge levels. Higher discharges above 0.5 MGD would be acceptable during winter storm flow 
conditions, and are only acceptable when surface discharge from the Santa Clara River breaches the 
berm to the ocean. These recommended flow reductions are most likely to support the four 
sensitive species that depend on the SCRE during their various life history stages. 
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• Focus on “natural” hydrology: The SRP sees no need to “replace” natural hydrology as a 

rationale for discharge from the VWRF. Dry season discharge from the Santa Clara River was 

naturally low with the exception of very wet years, and the majority of freshwater input to the 

SCRE comes via groundwater flow (based on the Phase 3 hydrogeological study [Hopkins 

Groundwater Consultants Inc. 2018]). Moreover, much of the water being treated at the VWRF 

and discharged to the estuary comes from either the Ventura River or its tributaries, Lake 

Casitas, or deep groundwater aquifers in the Santa Clara River watershed, and therefore would 

not historically have been part of the estuary’s freshwater inputs were it not for the VWRF 

discharge. Maintaining 0.5 MGD would provide for continued infiltration via the treatment 

ponds and subsequent groundwater discharge to the SCRE. The decreased VWRF discharge may 

also maintain thermal and salinity stratification and associated refugia for goby and juvenile 

steelhead. 

• Nutrient loading: Reduced VWRF discharge to 0.5 MGD would minimize nutrient loading to the 

SCRE and reduce the probability (or duration) of hypoxia that has been observed in the estuary. 

Zero discharge may actually result in slightly higher nutrient levels due to the reduction in 

infiltration through the treatment ponds. The benefits of “dilution” alluded to in the Phase 3 

report are not justified, as loading vs. concentration is the more important determinant of 

potential responses in the primary producer community that can lead to eutrophication or 

harmful algal blooms. 

• Salinity stratification: Lower freshwater discharge from the VWRF will help promote some 

salinity stratification, particularly following closure and after overtopping events. This 

stratification may increase spatial heterogeneity in the SCRE, which may be desirable during 

certain times of the year when it can create refugia from the pressures of invasive and/or 

predatory species. 

• Bird habitat: Reduced discharge will decrease foraging habitat for California least terns in the 

SCRE, but may increase nesting habitat and reduce the likelihood of nest flooding by maintaining 

a lower, stable water surface elevation during the nesting period. However, least terns tend to 

nest on the ocean side of berms, and they also forage in the ocean (USFWS 1985), so a decrease 

in estuary habitat is unlikely to have an adverse effect. 

 
 

SRE Considerations by Season 
 

The major determinants listed in the prior section are based on the following understandings about 
seasonal SCRE patterns under various discharge scenarios. 

 

Spring 

• Zero or low VWRF discharge would have less effect on the estuary function as the mouth closes 
in the spring with declining streamflow; spring mouth closure provides low velocity habitat for 
the goby during the critical egg and larval life stages and suitable rearing conditions for young- 
of-the-year juvenile steelhead. 

• During the spring, a rebuilding beach berm crest and sand sill forms in the outlet channel, which 
reduces tidal influence into the estuary and supports tidewater goby egg and larval life stages 
and juvenile steelhead that depend on low estuary salinities. Existing levels of VWRF discharge 
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likely increase the duration of opening by increasing the freshwater outflow volume and 
expanding scour associated with the tidal prism. 

• During the spring, as the estuary mouth closes, with higher VWRF discharge there is a decrease 
in the number of days with higher levels of salinity in the SCRE (see Figure 5-6 in the Final Phase 
3 Report). However, a small level of discharge (0.5 MGD) decreases the number of days and 
levels of high salinity in the SCRE when compared to no VWRF discharge, to levels supporting 
tidewater goby egg and larval life stages and juvenile steelhead rearing. 

• The zero or low VWRF discharge would reduce the spring water surface elevation and thus the 
likelihood for artificial breaching, which could occur at lesser water surface elevations than 
those noted in Table 3-4 of the Final Phase 3 Report, particularly since the beach berm 
elevations (Barnard et al. 2009) and outlet channel thalweg elevations are seasonally low as the 
beach rebuilds. 

• Intuitively, a low discharge (0.5 MGD) over a zero discharge may have a beneficial effect by 
supporting a slightly longer spring upstream migration period for adult steelhead by keeping the 
mouth open longer; however, the duration of mouth opening also depends on factors such as 
river discharge, berm conditions, and wave overwash that are not addressed by the model. 

 

Summer 

• Zero or low discharge during the summer dry season would reduce the likelihood of artificial 
anthropogenic breaching events. Unseasonal breaching is likely exacerbated by VWRF discharge 
that “fills” the estuary. Unseasonal breaching is the greatest adverse impact to the fish species 
that use the estuary and to nesting terns and plovers. 

• Some small amount of VWRF discharge (0.5 MGD) would provide baseline flow to increase the 
water surface elevation in the estuary compared to no VWRF discharge, which could increase 
the likelihood of breaching at appropriate times (e.g., late fall and winter), depending on wave 
climate, volumes of overwash, and discharge from the Santa Clara River (see Table 5-5 and 
Figure 5-1 in the Final Phase 3 Report). 

• Some small amount of VWRF discharge (0.5 MGD) could prevent the system from staying saline 
during drought year. Typically, there is a low likelihood of breaching during drought years, but 
wave overwash could increase salinity, and without estuary inflows, the SCRE may retain higher 
salinities throughout the summer. While adult tidewater goby can tolerate high salinity 
conditions, larval and juvenile goby and juvenile steelhead prefer lower salinities for rearing, so 
some discharge may be more beneficial than zero discharge. 

• Some small amount of VWRF discharge (0.5 MGD) would decrease the number of days of high 
salinity in the SCRE after an artificial breaching event (see Figure 5-7 in the Final Phase 3 Report), 
especially when compared to no VWRF discharge. 

• Additional inundation area associated with higher VWRF discharges (see Tables 5-4 and 5-5 of 
the Final Phase 3 Report) may provide a carbon source from periodically inundated marsh plain 
vegetation. However, this may be detrimental from a habitat perspective due to potential for 
nest flooding of California least terns and artificial breaching that increases likelihood of fish 
stranding. 

• Freshening of the estuary will take much longer after an artificial breach if the mouth closes, 
assuming the SRP recommended wastewater discharge is the primary freshwater inflow to the 
estuary during the summer. Slower freshening would hinder invasive species that prefer stable 
freshwater conditions and still provide more stable estuary water levels late into the summer. 

• Juvenile steelhead rear in the estuary during spring/summer, and although decreased discharge 
results in less habitat area (0.5 MGD = 49 acres of open water habitat versus full discharge = 108 
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acres; see Table 5-5 of the Phase 3 Report), habitat conditions would be improved because 
unseasonal breaching resulting in mortality or exposure of juveniles to ocean conditions when 
they are not physiologically prepared, would be unlikely to occur. Tidewater goby would be 
spawning or in larval and early juvenile life stages. A stable, low salinity estuary provides optimal 
habitat for these life stages, even if the acreage of habitat is lower. There is no evidence that the 
quantity of SCRE habitat is limiting growth or survival of tidewater goby or juvenile steelhead 
(see TRT December 8, 2017 comments on November 2017 Draft Phase 3 Report). Therefore, 
improving habitat quality should take precedence over expanded habitat quantity. 

 

Fall  
• Artificial breaching is likely to be exacerbated by VWRF discharge; this is likely the largest 

potential adverse impact to the fish species. 

• Reduced VWRF discharges may promote higher salinities later into the summer and fall seasons 
associated with reduced seepage gradients through the beach face, and increased salinity 
contributions from wave overwash to overall estuary volume during critical life stages in the 
spring and fall. These factors may negatively affect existing nonnative fish species, and help 
reduce invasion by new nonnative species (plants and animals). 

• There may be more rapid rises in water levels and salinity from wave overtopping. Changes in 
the seasonality of wave overwash are not included in the spring to fall seasonality of the Water 
Balance Model (Table 4-3 of the Final Phase 3 Report, Attachment A). Wave patterns historically 
would see an increase in fall overwash from higher waves. This would likely increase relative 
salinities (due to lower overall volumes in the estuary), with longer time to freshen under 
reduced VWRF scenarios; this could result in a stratified estuary, which could improve habitat 
conditions for goby and steelhead (Hayes et al. 2011). However, wave overwash can increase 
salinity and cause die-off of freshwater algae, reducing dissolved oxygen levels, which can have 
a detrimental effect to juvenile steelhead if levels are too low and upstream migration is not 
possible due to low Santa Clara River discharge. 

 

Winter 

• Some salinity stratification may occur, depending on breaching, wave overtopping and river 
flows. 

• Mouth open and connectivity with the watershed facilitate flushing and steelhead migration. 

• Additional VWRF discharges during this period have little influence on the estuary. 
• As system starts to close again, the VWRF discharge should be reduced to reduce overfilling, 

which facilitates artificial breaching and decreases the risk that adult steelhead would enter the 
estuary but have insufficient discharge from the Santa Clara River to migrate from the estuary to 
spawning tributaries. 

 

 

Caveats and Additional Considerations 

The SRP recommendations include the following caveats and additional considerations for monitoring 

and management measures that would improve the scientific understanding of the SCRE. These 

considerations are called out by the SRP to improve future decision making without identifying specific 

entities required to conduct these. 
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1. There is a need for ongoing monitoring and adaptive management. The SRP recommendations 

should be periodically revisited as conditions change and additional knowledge is gained 

through monitoring. Focus areas for ongoing monitoring should include: 

i. Changes associated with modification in the water management practices of United 

Water Conservation District that result in changes to river hydrology, affecting water 

quality and water surface level predictions. 

ii. Altered conditions associated with proposed restoration actions in the river and estuary 
related to McGrath State Park. 

iii. Rates of estuary filling, stratification and stage need to be monitored and adaptively 
managed, especially with changes to the bathymetry of the estuary following large 
storm events, and changes to the beach dynamics associated with dredge spoil 
placement. 

iv. Water quality conditions associated with changing patterns of discharge from both the 
Santa Clara River and the VRWF, particularly frequency, extent and duration of hypoxic 
episodes, algal blooms, primary production, and cyanotoxin. 

2. Along with the reduced VWRF discharge, there is a need to better quantify the contribution of 
groundwater discharge to overall nutrient input to the estuary. 

3. There should be improved quantification of the effect of groundwater extraction on direct 

groundwater discharge to the estuary. 

4. There is a need to improve understanding and quantification of the role and relative importance 

of wave overwash in terms of inputs to the estuary with improvements integrated into the 

Water Balance Model for high, low, and average wave years. 

5. Active invasive plant (i.e., arundo) and animal control (i.e., corvids) should also be part of any 
ongoing management of the estuary. 

6. Consider moving the VWRF discharge point of entry to further upstream in the estuary closer to 
Victoria Avenue Bridge, to create more “natural” heterogeneity in the SCRE by moving the 
freshwater input away from the berm and closer to other freshwater inputs. 

 

Rationales Supporting SRP Recommendations 
 

The recommendations developed by the SRP are supported by the following summaries of relevant SCRE 
knowledge and insights. These rationales draw from an immense body of past scientific work by the City 
and its consulting team, the TRT, and the SRP’s own knowledge and expertise. 

 
Definition of “Natural” Functioning 

 

The SRP recommendations are based on restoring and managing the SCRE to promote “natural” estuary 
functioning. Key elements of this “natural” function include: 

 

• Seasonally high flows and episodic high sediment discharge provide mineral and organic matter 
to shape the estuary and beach, as well as functions to open the mouth seasonally and provide 
flushing 

• Gradual mouth closure due to the combination of declining winter and spring freshwater flows 
from the Santa Clara River, reducing tidal prism and mouth building sedimentary processes due 
to longer period waves inducing bar formation 
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• A longer freshening of the SCRE over the spring and summer due to lower seepage during a 
closed mouth with reduced surface and VWRF discharge and groundwater discharge 

• Dependence of sensitive endemic species on seasonal changes in dynamic physical processes 
(e.g., overtopping causing changes in salinity) that many nonnative competitors and predators 
are not well adapted to 

• Low nutrient loading to the estuary to maintain oligotrophic to mesotrophic conditions and 
minimize the likelihood of harmful algal blooms 

• Potential for increased stratification and more brackish conditions in the SCRE with lower 
freshwater input from VWRF discharge, depending on overwash conditions 

 
Effects of Unseasonal Breaching 

 

Unseasonal, anthropogenic breaching during the crucial summer and early fall life stages of goby and 
steelhead pose the greatest risk to these species. In addition, nesting plovers and terns may also be 
impacted if they are nesting in the location of the breach. The impacts of an unseasonal breach can be 
catastrophic and lead to substantial mortality of fish species and potential plover and tern nests/chicks. 
In particular, rapid estuary dewatering can leave fish isolated in small ponds or trapped on mud/sand 
flats that were previously shallow water habitats. Observations of an artificial breach have shown 
substantial mortality of stranded steelhead and goby in the SCRE (Entrix 2010). Tidewater goby eggs are 
laid in burrows and completely susceptible to stranding if water elevations drop. Rapid dewatering can 
transport fish out of the estuary to the ocean, or rapidly increase the salinity within the estuary, when 
juvenile steelhead and tidewater goby are unable to tolerate rapid salinity changes. 

 
Additionally, the rapid velocity of flows during the breach can activate or mobilize contaminated or toxic 
sediments which can further impair water quality including rapid reduction in dissolved oxygen levels in 
the estuary (McLaughlin et al. 2012). 

 
Reduced Nutrient Loading 

 
Review of both the Phase 3 report and past water quality analysis show that primary producer 

concentrations are above critical levels associated with eutrophication and dissolved oxygen 

concentrations are below critical levels at least 40% of the time, primarily during mouth closed 

conditions; as noted by the TRT, dissolved oxygen levels often exceeded saturation as well. The primary 

sources of nutrients driving these patterns are discharges from the VWRF and groundwater exfiltration. 

 
High nutrient and temperature levels likely also contribute to observed cyanobacteria blooms in the 

SCRE. Cyanobacteria were prevalent in the SCRE in 2017. Monthly samples of relative abundance of 

community composition showed a wide range of cyanobacteria genera and a high abundance 

throughout most of 2017. There were many potentially toxin-producing genera present including the 

following: Dolichospermum, Microcystis, Phormidium, Planktothrix, Oscillatoria, Geitlerinema, 

Aphanizomenon, Anabaena, and Cylindrospermopsis. Previous studies conducted in 2015 also detected 

multiple potential toxin producing cyanobacteria in the SCRE, including Geitlerinema, Anabaena, 

Phormidium, Oscillatoria (Tatters et al., 2017). 

 
There were multiple freshwater and marine toxins detected in August 2017. Microcystin concentrations 

were 124 μg/L and Anatoxin-a concentration was 19.5 μg/L, both of which are produced by 
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cyanobacteria. These concentrations both exceed the California recreational health thresholds, for 

which there are 3 thresholds). The Microcystin concentrations are 6-fold higher than the Danger Tier II 

threshold, and the recommendation from the CA Statewide Voluntary Guidance 

(http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/appendix_a.pdf). 
 

The proportion of nutrient loading associated with groundwater exfiltration vs. VWRF is unknown and is 

an area that warrants additional investigations. However, reducing nutrient loading from the VWRF can 

only serve to improve eutrophication and associated hypoxia. The benefits of reduced nutrient loading 

outweigh potential concentration reductions associated with dilution from VWRF discharge. Dilution is a 

transient solution because nutrients tend to accumulate in estuarine sediments where they can be 

resuspended (particularly during breach or high flow events) and drive future primary producer blooms 

(Sutula et al. 2006). In contrast, concentration and load reduction will have longer lasting and more 

prevalent benefits to the system. 

 

Replicating Natural Hydrology 
 

Part of the rationale for allowing some amount of VWRF discharge to the estuary is that freshwater 

flows to the estuary have been diminished over time due to groundwater extraction and surface water 

diversion. In fact, much of the treated VWRF discharged to the estuary comes from either the Ventura 

River or its tributaries, Lake Casitas, or deep groundwater aquifers in the Santa Clara River watershed, 

and therefore would not have historically been a part of the estuary’s freshwater inputs were it not for 

the VWRF discharge into the SCRE. 

Although both surface and groundwater use have affected hydrology of the lower Santa Clara River, 

Section 3.3.3 of the Final Phase 3 Report does not directly address the issue of “natural” dry season river 

flow to the estuary. As the report correctly states, natural flow patterns were highly variable over time, 

and dependent on water year type. However, Figure 3-10 does not adequately convey typical dry season 

flow to the estuary. Based on a review of source data used in the development of the Santa Clara River 

historical ecology analysis (Beller et al. 2011), we can conclude that the predominant historical pattern 

was little to no continuous surface flow from the Santa Clara River to the SCRE during summer and fall in 

most years, with the exception of groundwater inputs that provide trickle flows in the gaining reach 

downstream of Victoria Avenue Bridge and upstream of the SCRE. Although some portions of the Santa 

Clara River were naturally perennial during the dry season, most evidence from the 18th and 19th 

centuries suggest absence of surface flow in the lower reach (losing reach) before reaching the Victoria 

Avenue Bridge (gaining reach). In particular, the reaches downstream of Saticoy are characterized by 

deep, coarse alluvial material where most surface flow infiltrated. These reaches were devoid of 

wetland or riparian vegetation apart from a large willow swamp on the southern margin of the estuary 

that was supported by surfacing groundwater. Furthermore, most small tributaries in the lower river 

valley were discontinuous with the mainstem river except following large rain events, providing further 

evidence that surface flow quickly infiltrated. 

The lack of persistent dry-season surface flow even before the installation of the Vern Freeman 

Diversion Dam is important because it suggests that the only freshwater inputs to the estuary during the 

summer were likely from local groundwater discharge and limited trickle flows in the gaining reach 

downstream of Victoria Avenue Bridge. Modeling of more contemporary conditions (i.e., within the 20th
 

http://www.mywaterquality.ca.gov/monitoring_council/cyanohab_network/docs/appendix_a.pdf
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century) by USC, Ventura County, the Corps of Engineers and others suggest more continuous dry 

season low flows (tens of cfs), likely due to agricultural and urban runoff. Consequently, justification for 

VWRF discharge as a “replacement” for historical summer baseflows may be erroneous and more recent 

summer baseflows have likely been augmented by land use activities. 

The hydrogeological investigation that accompanies the Final Phase 3 Report (Hopkins Groundwater 

Consultants Inc. 2018) supports a conclusion that a shallow semi-perched aquifer provides low EC (and 

low salinity) groundwater input to the SCRE. Existing surface and groundwater management actions are 

unlikely to have altered this condition particularly since the high TDS levels of the groundwater near the 

coast make it unsuitable for municipal use and seawater intrusion does not appear to be a problem 

(Hopkins 2018). This is consistent with historical conditions shown on the 1855 T-sheet, which include an 

extensive freshwater willow swamp on the southern edge of the SCRE, likely supported by a shallow 

perched aquifer (Figure 1). During closed mouth conditions, the subsurface geology promotes 

groundwater accumulation in this area near the current location of McGrath Lakes. 
 

Figure 1: 1855 T-sheet showing freshwater willow swamp on the south side of the SCRE. 
 

 
Effects of Surface Water Diversion on the Lower Santa Clara River 

Historical willow swamp located on 
the south side of the SCRE 
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The Vern Freeman Diversion Dam was constructed in 1991, approximately 10 miles upstream of the 

SCRE to help provide potable water supply to Ventura County. Surface water diversion at the Vern 

Freeman Diversion Dam is as great as 375 cfs, and typically occurs during the descending limb of the 

hydrograph when suspended sediment loads drop in the Santa Clara River. Because the greatest amount 

of diversion tends to occur during the descending limb of the hydrograph, the discharge that might 

normally reach the SCRE in the spring is truncated, which affects estuary water quality conditions, filling 

rates, berm closure, salinity, and migration connectivity for steelhead between the ocean and upstream 

spawning habitat, and downstream migration to the ocean or SCRE for juvenile steelhead. However, 

starting in water year 2018, the United Water District reduced its diversion to meet the National Marine 

Fisheries Service 2008 Biological Opinion (NMFS 2008) Reasonable and Prudent Alternative that 

provides improved surface flow connectivity during the descending limb of the hydrograph through the 

lower Santa Clara River to the SCRE for upstream adult steelhead migration and downstream kelt and 

juvenile outmigration. The SRP assumes that diversions may be modified in the future to improve 

conditions in the lower river for steelhead and that these improved conditions will also benefit the SCRE. 

Additional diversion reductions may negate the need for the SRP recommended 0.5 MGD discharge 

from the VWRF. 

 

 
Seasonality of Wave Climate Driving Sediment Transport and Overwash 

 
A large part of the Water Balance Model utilizes an unmeasured term that includes groundwater and 
wave overwash. Presently, the model only directly considers tides to drive seepage across the beach and 
salinity exchange in the SCRE. The periods of largest divergences in the model result from measured 
water surface elevations (Figure 4-15 in the Final Phase 3 Report), and are related to changes in beach 
morphology and wave overwash. 

 
Waves in this region vary seasonally in direction, height and period (BEACON 2009, Barnard et al 2009). 
The wave run-up coupled with the tides (i.e., total water levels) drive sand transport along the beach, 
which influences the outlet channel thalweg elevation (e.g. beach sill) and the beach berm crest. The 
geomorphology of the beach (slope and elevation) affects the wave runup elevation and the berm crest 
elevations seasonally, which ultimately determine the overwash volume. Overwash volume, when 
combined with the surface and groundwater discharges, affects the salinity levels and temperature in 
the estuary. 

 
Waves in the summer tend to come from the south with long periods from an oblique angle to the 

shoreline, and generally build the beach berm crest elevation and close the inlet without a major 

overwash component, except when the outlet channel is still open. In the fall and winter, waves come 

from the west-northwest with longer periods and larger wave heights, which can drive substantial wave 

overwash into the estuary. In the spring when the beach tends to be at its lowest elevations, waves can 

be a combination of late season winter waves combined with shorter period smaller wind waves, which 

can rapidly change the shape of the beach. A period of small wind waves followed by a late season long 

period west swell can contribute significant volume of water into the estuary. 

For the Phase 3 study period, wave data from the closest wave buoy in the Anacapa Passage (CDIP 

#46217) was obtained, filtered to fill any missing data and processed to match the 30-minute intervals 

of the water surface elevation data for comparison. A simple wave runup calculation (Stockdon et al. 
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2006) appropriate for sandy beaches was used, and the results are shown in Figure 2, which integrates 

the recorded water level data and other data shown in Figure 3-28 in the Final Phase 3 Report. Please 

note that additional wave transformation and direction could also be factored in, but were beyond the 

scope, budget, and charge of this simple wave run up analysis. 

From Figure 2, it is evident that wave runup is much higher than the tidal elevations, and can contribute 

substantial volumes of salt water depending on beach berm crest elevations (which vary seasonally 

between 9 and 14 feet NAVD [Barnard et al. 2009]) and outlet conditions throughout the year. When 

wave runup exceeds the berm crest elevation or beach sill in the open outlet channel, then overwash 

occurs into the estuary and, depending on the estuary’s water surface elevation, may contribute large 

volumes of salt water to the system and raise the estuary water levels. This overwash volume can fill 

several feet of the estuary in a few hours around high tides. 
 

Figure 2. Wave runup included with the data from Phase 3 report Figure 3-28. 

In December 2015 alone, there were approximately 100 hours of wave runup that exceeded a 13-foot 

NAVD beach crest elevation (with some elevations of wave runup over 17’ NAVD) that would have 

contributed salt water into the estuary and raised the water surface elevation by about 3 feet. From 

Figure 3-3 Phase 3 report, this would have added 400-600 acre feet of salt water into the estuary, and 

inundated an additional 75-125 acres of freshwater wetland, riparian, and foredune habitats. 

Inopportune timing of removal for calibration of the sondes during the largest wave overtopping event 

on December 11, 2015 left a salinity data gap that was not collected during this event, but upon 

replacement, the sondes showed substantial increases in salinity. 
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Wave overwash volumes, while episodic in nature, currently constitute a much smaller relative portion 
of the estuary volume under the existing VWRF discharge. SRP recommended reductions in the VWRF 
discharge proposed here would result in wave overwash volumes constituting a higher portion of the 
overall water volume in the estuary. An increase in relative volumes of salt water vs. reduced fresh 
water would increase the potential for a stratified or more brackish estuary. 

 
Habitat Needs for Sensitive Fish Species 

 

The most fundamental life history requirements for tidewater goby are low velocity, stable water 
surface elevations, and low salinities (<15 ppt) during egg, spawning and early larval and juvenile life 
stages (e.g., spring, early summer). Early tidewater goby life stages require low salinity water quality for 
early growth and survival that typically occurs in the spring, when the hydrograph drops and the beach 
and outlet channel thalweg elevation build reducing salinity inputs. Similarly, juvenile steelhead rear in 
the estuary during the spring and summer season, and depend on cool water temperatures (<25⁰C, 
Boughton et al. 2017), low salinities, and rearing habitat with low velocity flows and abundant food 
sources. Unseasonal breaching can result in stranding, transport out of the estuary and exposure to high 
salinities in the estuary when they are not physiologically prepared. Out-of-season artificial breaching is 
a primary negative impact on survival of these life stages for both species and has resulted in mortality 
of tidewater goby and steelhead in the past (Entrix 2010). Even though these breaches were not 
typically conducted by the City of Ventura, they are in part a result of high out-of-season water surface 
levels caused by VWRF discharge to the estuary. 

 

The Final Phase 3 Report based habitat requirements on primary constituent elements of designated 
critical habitat, namely depth and quantity (acres) or habitat; however, recent literature has improved 
scientific understanding of habitat factors affecting tidewater goby and steelhead survival. For example, 
earlier goby life stages lack tolerance of abrupt salinity changes, such as those that occur during 
breaches, particularly artificial breaches (Hellmair and Kinziger 2014; Figure 3). Not only are these life 
stages susceptible to transport out of the estuary during artificial breaches, but those that remain in the 
estuary are exposed to rapid increases in salinity and are also negatively affected. This early life history 
typically occurs during low wave conditions with reduced likelihood of wave overtopping. Artificial 
breaches also affect the adult life stage by stranding adults or transporting them out of the estuary to 
the coast during summer and fall, as observed by Entrix (2010). The adult life stage is the dispersive life 
stage for tidewater goby, and under natural conditions, natural breaching would occur when storm 
events increase river flows in the winter and early spring in the SCRE and in adjacent rivers and streams, 
such that all of the nearby estuaries breach simultaneously and freshwater plumes along the coast can 
guide dispersing adults to adjacent watersheds and provide recolonization or genetic exchange (Lafferty 
et al. 1999). The percent of time that the mouth is open, and the number of acres of habitat, are not 
good indicators for quality habitat conditions; however, percent time closed during critical life stages 
could be a reasonable indicator. 
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Figure 3. Size-specific mortality of tidewater goby (n=163) subjected to a 20ppt increase in salinity for 16 
hours, illustrating high mortality of juvenile stages and resilience of adults (Excerpt from Hellmair and 
Kinziger 2014). 

 
Additionally, adult tidewater gobies can withstand high salinity conditions (i.e., salinities exceeding >41 
ppt [USFWS 2005]). Higher salinity conditions could help decrease competition and predation from 
nonnative invasive fish, but the SCRE, as it is currently configured, would unlikely become hypersaline, 
although it could become more saline at 0.5 MGD or less compared to its salinity under the VWRF’s 
current discharge. 

 

The SRP disagrees with the Final Phase 3 Report assumption that goby and steelhead habitats are depth- 
limited or based on quantity (acres or volume) of habitat. For example, the Final Phase 3 Report 
indicates habitat suitable for tidewater goby is between 0.1 and 2 m deep. In fact, this has been 
considered an artifact of the methods used for sampling, which generally is limited to people seining 
(and hence, limited to the height of their waders or approximately 1-1.5 m) (Goldsmith 2017, personal 
communication). Surveys conducted in deeper water portions of estuaries and lagoons have indicated 
that tidewater gobies are likely not limited by depth. Steelhead, on the other hand, may need greater 
depth to provide cover from avian predators, which supports a low discharge (0.5 MGD discharge level) 
over a no discharge level. Terns typically capture prey within 15 cm of the water's surface1. The 
bathymetry of the SCRE is such that between scenarios 7 and 8, there is an increase in the amount of 
open water habitat; however, that jump is associated with shallow water inundating shallow mudflats 

 

1  See https://www.fws.gov/r5gomp/gom/habitatstudy/metadata/least_tern_model.htm 

https://www.fws.gov/r5gomp/gom/habitatstudy/metadata/least_tern_model.htm
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and may not be providing good habitat conditions for juvenile steelhead rearing (see Table 5-5, and 
Appendix F). In fact, inundation of this shallow habitat acreage may increase the mortality risk due to 
stranding during an artificial beach and rapid dewatering event. The SCRE provides important 
acclimation habitat for adult steelhead migrating to upstream spawning tributaries, and for smolts and 
downstream migrating kelts, and rearing habitat for young-of-the-year steelhead. Estuary rearing 
provides juveniles an opportunity to increase their size before ocean entry, and young-of-the-year 
steelhead to exercise a life history strategy of over-summering in a food-rich estuary prior to ocean 
entry. Attaining this larger size at ocean entry is critical to maximizing opportunity for ocean survival, 
which can even be quite low even for larger juveniles. 

 

Steelhead rearing in coastal estuaries is a well-documented and important steelhead life history strategy 
(Hayes et al 2011). Juvenile steelhead that rear in estuaries have been found to grow larger and become 
more adapted to surviving the ocean migration and returning as adults to spawn, compared to 
steelhead that rear in freshwater tributaries in upper watersheds (Bond et al. 2008, Hayes et al. 2008). 

 
Most nonnative fish predators and competitors in the estuary are less tolerant of saline conditions. 
Hence, periods of increased or variable salinity – especially in the fall during the more salinity-tolerant 
adult tidewater goby life stage and during the steelhead smolting stage – could improve habitat quality 
by making habitat less tolerable to many of the introduced fish predators and competitors. 

 
More Is Not Better 

 

One of the premises of the Final Phase 3 Report is that “more” habitat is better than having “quality” of 
habitat; the SRP disagrees with this premise for the following reasons: 

 
1) Tidewater goby typically occur in small coastal estuaries and lagoons (USFWS 2005). For 

example, most estuaries and lagoons where goby occurs are 1.25 to 12.5 acres, with most stable 
and largest populations occur in lagoons 5 to 125 acres (USFWS 2005; Figure 4). 

2) Juvenile steelhead also rear in small coastal estuaries – and often in small estuaries that also 
support tidewater goby. Between 1993 and 2014, fish were counted at a trap entering the 
diversion canal at the Vern Freeman Diversion Dam approximately 10 miles upstream of the 
SCRE (Booth 2016). During this time, 2,338 juvenile steelhead were captured, of which 
approximately 10% were young-of-the-year; in addition, kelts were also captured in the trap 
(Booth 2016). Typically, United Water transported young-of-the-year back upstream to 
tributaries and smolts and kelts to the estuary (or released smolts and kelts back into the Santa 
Clara River if there was sufficient flow for volitional migration to the estuary) (Howard and 
Booth 2014); the young-of-the-year juveniles likely would have reared in the estuary if not 
trapped and transported back upstream. If these numbers are reflective of true abundance (e.g., 
trapping was effective at capturing most of the juveniles), then the quantity of SCRE habitat is 
not likely to limit steelhead rearing2, so VWRF discharge reductions should not be detrimental to 
steelhead or gobies. For tidewater goby, a stable estuary in spring and summer with lower 
salinity and no artificial breaching would provide better habitat conditions for rearing juveniles 
not yet competent to withstand high salinities. Seasonal (e.g., spring, early summer) stable 

 

2 For example, in Scott Creek, Santa Cruz County, the estuary is approximate 4.5 acres and 1, 498 individual 
juvenile steelhead were captured and tagged in the estuary between February 2003 and December 2004 (Hayes et 
al. 2008), whereas in the SCRE at 0.5 MGD the modelled equilibrium open water habitat is 49 acres (Table 5-5. 
Stillwater Sciences 2018) with far fewer juvenile steelhead likely using it for rearing. 
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conditions in the estuary would support rearing life stages of both goby and steelhead species. 
For both species, the quality of habitat is much more of a factor affecting survival than quantity 
of habitat. 

 

Figure 4. Tidewater goby distributions identified in the Recovery Plan (USFWS 2005). 
 

3) “Open water” habitat in the Final Phase 3 Report is “the area of the SCRE that remains open 
water under open-mouth conditions when the SCRE reaches its minimum stage of 4.5 ft 
NAVD88 and the constant open water area from the VWRF ponds” (Table 5-5). The estuary is 
considered full at 10 feet NAVD. As indicated by the bathymetry of the estuary, open water 
habitat increases with stage which increases with VWRF discharge. However, much of the 
increase in open water habitat especially above elevation 9 NAVD expands shallow water 
habitats up onto the mud flats, creating conditions that, during unseasonal breaches, can result 
in increased stranding and potentially increased predation. 

 
Effects on Bird Nesting and Foraging Areas from SRP Recommended Discharge 

 
Western snowy plover and California least tern would also benefit from reduced VWRF discharge that 
are recommended by the SRP to enhance conditions supporting rearing of tidewater goby and 
steelhead. Preferred nesting habitat for western snowy plover includes beach conditions that would 
exist after natural closure events in the late spring and summer, e.g., open beach and foredune habitats 
used for nesting above the high tide line on barren to sparsely-vegetated sandy beaches. Artificial 
breaches during the summer may impact existing nesting and foraging habitat for the plover and 
potentially wash away nests, egg, and chicks if in the location of the breach. Minimizing disturbance to 
the estuary and beach after nesting has been initiated in spring would benefit western snowy plover. 
California least terns would have increased nesting habitat at lower SCRE stage than currently available 
under existing discharge, supporting a low level of acceptable discharge from the VWRF (0.5 MGD). 
Although there is potentially more foraging habitat in the SCRE at higher stages with higher discharge 
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from the VWRF, it is unlikely that California least terns depend solely on foraging in the SCRE because 
they also forage in the ocean. 

 

Conclusions 
 

To authorize discharges to the SCRE, the Regional Board is required to find that the treated wastewater 

in question would consistently be treated and discharged in such a manner that it would enhance the 

quality of receiving waters above that which would occur in the absence of the discharge. The 

“maximum ecologically protective diversion volume” (MEPDV) is the maximum volume or flow of VWRF 

discharge that could be diverted from existing SCRE discharge levels (4.7 MGD) to maximize beneficial 

uses in the estuary and continue to support sensitive habitats and species. 

The SRP analysis begins with the premise that the MEPDV should be 100% (i.e., zero discharge) unless 

there is compelling evidence to the contrary. The burden of proof is that any discharge above zero 

would improve the ability of the estuary to mimic “natural physical processes and habitat conditions” 

and to support beneficial uses, particularly those that support sensitive native species over invasive 

species, with an emphasis on species listed for protection under the state and federal Endangered 

Species Acts – namely the tidewater goby, southern California steelhead, western snowy plover, and the 

California least tern. 

The SRP has concluded that the rationale presented to support discharges recommended in the Final 

Phase 3 Report is not well-supported and fails to make a compelling case that discharges much greater 

than zero would enhance beneficial uses, particularly for sensitive species (Table 5; Attachment A). 

Table 5. Summary of reasons why reduced VWRF discharge would improve habitat conditions for focal 

sensitive species. 
 

 
Tidewater goby Steelhead 

Western snowy plover 
& California least tern 

Estuary Habitat Conditions in Spring and Early Summer 

Low salinity, low 
velocity, low variability 
to stable WSE 

Provides conditions for 
spawning and early life 
stage survival 

Provides rearing 
habitat for young of 
the year 

Provides nesting 
habitat, foraging 
habitat 

Unseasonal breaching Negative effects on 
spawning and juvenile 
life stages, due to 
stranding, transport 
out of estuary, abrupt 
salinity change 

Negative effects on 
rearing juvenile life 
stages, due to 
stranding, transport 
out of estuary when 
not physiologically 
ready, and abrupt 
salinity changes 

Negative effect on 
nesting habitat and 
potential direct loss of 
eggs and young, 
decreased foraging 
opportunities for least 
tern 

Estuary Habitat Conditions in Late Summer/Fall 
Increased salinity from 
wave overtopping 

Provides suitable 
habitat conditions for 
adults while decreasing 
habitat suitability for 
nonnative fishes 

Allows steelhead to 
physiologically adapt to 
ocean salinity 

No effect 
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Estuary habitat Conditions in Winter 

Increased riverine 
discharge 

Estuary filling and 
breaching provide 
dispersal for adults to 
other estuaries 

Allows smolts to access 
the ocean, and adults 
to enter the estuary 
and migrate upstream 
to spawn 

Natural breaching 
improves nesting 
habitat for western 
snowy plover 

 
 

In contrast, below is a summary of the major reasons that the SRP’s recommendations will mimic 

natural conditions and support beneficial uses in the SCRE: 

1. SRP-recommended discharge supports native vs. nonnative species. Decreased discharge (from 

VWRF’s current 4.7 MGD to 0.5 MGD or less) will reduce artificial breaching and maintain low 

salinity levels in the estuary in spring and summer but increase salinities during the fall. The 

seasonal increase in salinity will reduce the likelihood of invasion by aggressive nonnative plant 

or animal species, and may be detrimental to those nonnatives that are already in the system. 

Furthermore, invasive species management should be a part of any watershed or estuary plan, 

and decisions that affect suitable habitat for invasive species cannot be made in isolation from 

such watershed management plans. 

 
2. SRP-recommended discharge replaces freshwater inputs. Outside the storm season, the 

predominant freshwater input to the SCRE is from groundwater discharge and water from the 

gaining reach downstream of the Victoria Avenue Bridge and upstream of the SCRE (with the 

exception of diversions by United as described above). This pattern appears to be similar to 

what occurred under historical/natural conditions when, during the dry season, surface flow 

from the Santa Clara River was intermittent and often percolated into the losing reach upstream 

of the Victoria Avenue Bridge without reaching the SCRE; therefore, there was little connected 

freshwater input to the estuary, with the exception of very wet years. Moreover, most of the 

municipal water being treated at the VWRF and discharged to the estuary comes from the 

Ventura River watershed, tributaries, or deep aquifers that would not normally been discharged 

into the SCRE. Subsurface conditions at the estuary are largely unchanged from historic and 

upstream groundwater management actions, which affect deep aquifers but not the shallow 

perched aquifer that provides most freshwater input to the estuary. Therefore, the conclusion 

that VWRF discharge is necessary to replace diverted natural inflows is not well-founded. If 

United Water’s diversions become modified through long-term agreements – for example, 

through a habitat conservation plan process – a zero discharge for VWRF should be revisited. 

 
3. SRP-recommended discharge can help stabilize the estuary and facilitate berm breaching at 

appropriate times (late fall, winter). Discharges have the effect of hastening freshening and 

increasing the propensity for breaching due to either natural or human induced factors. Wave 

overtopping in the fall can rapidly fill the estuary during a time when tidewater goby and 

juvenile steelhead are more developed to handle higher salinity levels. Artificial dry season 

breaching has perhaps the most detrimental effects to steelhead, tidewater goby, and western 

snowy plover and California least tern nests and chicks. These artificial breaches should be 

minimized to the maximum extent possible. According to the water balance modeling in the 

Final Phase 3 Report, at 0.5 MGD discharge, the SCRE appears to stabilize at approximately 5.3 ft 
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elevation; unseasonal breaching occurred at SCRE stage 7.4 ft or greater. Therefore, zero to low 

(0.5 MGD) discharge volume best promotes beneficial uses and habitat for sensitive fish species. 

In addition, a longer period of brackish conditions, or salinity stratification caused by reduced 

seepage through the beach berm may stress nonnative species and provide improved survival 

capacity for the sensitive native species. 

 
4. SRP recommended discharge improves water quality. Although some dilution may occur as a 

result of VWRF discharge, any benefits would be offset by enhanced nutrient loading associated 

with the discharges. Nutrient reduction to the estuary is best achieved by eliminating discharges 

with moderate to high N and P levels. Therefore, less discharge from the VWRF as 

recommended by the SRP would improve water quality and best support beneficial uses by 

reducing overall nutrient loading. 

 
5. SRP-recommended discharge expands/increases habitat necessary for sensitive species. As 

discussed at length, more habitat is not always the best prescription; rather the SRP supports 

improved habitat quality over quantity. Higher VWRF discharge may result in more total area of 

open water and shallow subtidal habitat. However, habitat quality is preferred to quantity for 

the species of concern in the SCRE. Tidewater goby often occur in small estuaries, with stratified 

water columns that provide thermal, temperature, and salinity refugia. Steelhead rearing is 

promoted by maintaining mouth closed conditions for as long as possible during the summer 

rearing period. Bird species thrive best if nest inundation is reduced and shallow foraging 

habitat is maintained. Low VWRF discharge promotes conditions that best support habitat 

quality for all sensitive species. 

 
In sum, the SRP does not believe there is a compelling scientific rationale for substantial VWRF 

discharges to the SCRE. In considering the MEPDV, the SRP assumed that any incremental increase in 

discharge above zero would need to result in an equal or higher likelihood of maintaining aquatic life 

beneficial uses. The SRP recommends a low discharge (i.e., CDL = 0.5 MGD) be considered the maximum 

volume discharge (i.e., MEPDV = 90% diversion) because it would maximize the potential for supporting 

beneficial uses in the estuary; a CDL of either 0 or 0.5 MGD would achieve this goal. During winter 

months when the Santa Clara River is openly flowing through the estuary into the ocean, higher VWRF 

discharges such as the volume being currently discharged could be allowed, and would not be expected 

to adversely affect beneficial uses. If management changes occur that alter downstream flows (e.g., 

decreased diversion by United, especially in the spring during the natural decline in the hydrograph), 

then additional consideration should be given to a 100% MEPDV reduction (i.e., zero (0.0) MGD 

discharge). 
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Attachment A 
SRP comments to Assumptions from Appendix A of the DRAFT Phase 3 Report 

Assumption from Appendix A SRP Comment 

1 General Assumptions (No SRP comments) 

2 Suitable Habitat Availability  

1. In examining habitat suitability for selected focal species as well as other 
native and nonnative species considered by the Phase 3 study, we rely 
upon long established ecosystem “niche theory” that assumes individual 
species are adapted to a range of environmental conditions (Grinnell 
1917) within each habitat type (Section 1.5.2). Wildlife associations with 
key habitat types is presented in Section 3.7 and cross walk tables 
showing how habitat use by focal species relates to the more common 
estuarine species present in the SCRE is included in the report (Table 3-30 
and Table 3-32). 

(No SRP comments) 

2. With consideration to changes in the dynamics of SCRE morphology as 
well as mouth breaching dynamics, we assume that support of beneficial 
uses by fish and wildlife species is represented by observed as well as 
modeled changes in water quality conditions and the amounts of open 
water, wetlands, as well as other habitat types represented. 

The assumption that beneficial uses are a function of the amount of open water and other habitats is not a 
valid assumption. Habitat quantity does not necessarily relate to habitat quality. The assessment should 
consider temporal variability in the system by identifying a critical condition or period that is important for 
focal species survival. For example, temperature or salinity within a defined range during a period of the 
year necessary to meet a critical life-stage (e.g., larval) rather than relating beneficial use to overall habitat, 
try to relate to conditions during the period of the year most associated with survival of the focus species 
and those detrimental to invasive species. 

3. For existing conditions, we assume that available information regarding 
habitat use, direct toxicity testing results, as well as literature-based 
assessments of potential water quality impacts upon native species are 
representative of current discharge conditions 

(No SRP comments) 

4. For assessment of future conditions, we assume that habitat suitability 
varies in response to common variable used in Physical Habitat Modeling 
Simulation (PHABSIM) assessments (Bovee 1986), including depth, 
velocity, cover, as well as modeled changes in VWRF discharges affecting 
general water quality (Section 1.5). 

We are confused over the use of PHABSIM, which is typically used to assess suitable habitat in riverine 
systems, but is not commonly used for estuaries – moreover, most researchers have moved away from the 
occupancy=quality assumptions inherent in PHABSIM to more sophisticated tools that account for 
probabilities of occurrence as a function of habitat variables – common examples would include a basic 
GLM or GAM analysis based on available data. 

5. In the absence of more specific information relating habitat suitability to 
VWRF discharges (e.g., water depth or water quality), we assume that 
suitable habitat varies in proportion to the areal coverage of various 
habitats types supporting native and non-native species (e.g., open water, 
mudflats, wetlands, riparian, etc.) 

As stated above, the assumption that suitable habitat varies in proportion to areal coverage is suspect 
because it does not account for key properties that control whether or not a species can persist, such as 
temperature, salinity, turbidity, etc. The assumption also may favor ignoring the variability in the system 
which may create more favorable habitat conditions for competing species. 

3 Water Balance Evaluation  
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3.1 General Assumptions  

1. All surface water and groundwater inputs and outputs are assumed to be 
represented in the water balance. 

Wave overtopping and tidal prism is not explicitly included in the model in the surface water term. This 
influences the variability of salt volume seasonally as a result of variations in the berm elevation and inlet 
channel dimensions. This term could be much better qualified with readily available buoy and tide data. 

2. Hydrologic characteristics of the SCRE subwatershed are assumed to be 
homogeneous (i.e., rainfall, runoff, evaporation have uniform areal inputs 
and losses to the water balance). 

There are several problematic assumptions here. The biggest is probably that future conditions are the 
same as historic in terms of watershed discharge, discharge from McGrath Lakes, etc. The analysis should 
include some consideration of changes in future hydrologic conditions, which are probable given changes in 
climate, land use, and water management practices. In addition, the variability in the historic record is 
important to understand the role of the VWRF during wet and dry conditions as well as high wave, low 
wave conditions. The estuary has not evolved based on average annual conditions. This could be handled 
through a series of simple sensitivity analyses. 

3. Historical data used in the water balance (i.e., bathymetry, berm 
dimensions, hydrology, etc.) were assumed to be representative of future 
and equilibrium SCRE conditions. 

4. Data measured at a specific timescale (i.e., 1 hour) was assumed to be 
uniformly distributed across that timescale if it was downscaled to a 
smaller timescale (i.e., 30 minutes). 

(No SRP comments) 

5. Surface water flows from McGrath Lake were assumed to not influence 
conditions in the SCRE since there was no evidence of a surface water 
connection between McGrath Lake and the SCRE during 2015-2016. 

(No SRP comments) 

6. The rate of precipitation was assumed to be constant over the course of a 
storm and equal to total rainfall as measured at downtown Ventura 
(Station 66E) divided by the duration of the storm. 

(No SRP comments) 

7. Subwatershed runoff downstream of Victoria Ave was assumed to be 
represented by the Rational Method so runoff is assumed to be a function 
of storm intensity, drainage area, and land use within the drainage. 

(No SRP comments) 

8. Symmetrical storm-event hydrographs were assumed for calculations of 
subwatershed runoff and used the assumptions storms delivering less 
than 1 inch of water were negligible; there was no runoff from 
contributing areas prior to and following storm; the time from peak 
discharge to zero discharge was twice storm duration and was essentially 
the total hydrograph duration; and the rising and falling limbs of the 
storm hydrographs were linear from zero discharge to peak discharge. 

Hydrographs are not symmetrical. A Gaussian or similar type of skewed curve is more reflective of actual 
hydrographs. Storms delivering less than 1 inch could still impact hydrology if they occurred after ground 
saturation, or when the estuary is near berm crest elevations, and since much of the subwatershed is 
paved/hardened this may not be a realistic assumption. 10. Why assume that transpiration is negligible? 
Why not use PET or other estimates that account for both evaporative and transpirative losses? 

9. Subwatershed runoff flow from north and south banks of the SCRE 
contribute flows uniformly across the SCRE water surface. 

(No SRP comments) 

10. Transpiration losses by wetland and riparian vegetation were assumed to 
be negligible in comparison to evaporation. 

(No SRP comments) 

3.1.1 Groundwater Flows Unclear groundwater assumption on whether there was seepage across the beach face into the lagoon or if 
there was a tidal signature to the seepage rates. 
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1. Groundwater flow velocities were assumed to be approximated by Darcy 
flow through porous media, with flow velocities determined by relative 
differences in water levels between the SCRE and monitoring wells and 
proportional to the distance between the water level measurements (i.e., 
hydraulic gradient) as well as hydraulic conductivity estimates based on 
soil types and grain size. 

 

2. Groundwater flows were assumed to be approximated by the apparent 
(i.e., Darcy) velocity above, multiplied by a cross sectional seepage face 
approximated by a length (i.e., along the river bank or beach berm) and 
depth, assumed to be equal to the depth to the confining aquitard of the 
shallow aquifer surrounding the SCRE. 

 

3. Groundwater flows were assumed to be contributed to the SCRE in 
proportion to the contributing bank lengths between monitoring wells. 

 

4. Seepage from the VWRF Wildlife Ponds up to Harbor Blvd. was assumed 
to be proportional to the measured water levels in wells in GW-13, GW- 
14, and GW-15. Because the data in the well nearest the ocean (GW-12) 
did not fluctuate with changing SCRE stage, the portion of seepage flows 
from the western-most pond were assumed to flow to the ocean and 
were not included in the SCRE water balance. 

 

5. Groundwater flows from the north bank upstream of Harbor Blvd. were 
assumed to be weakly dependent upon to the measured water levels in 
wells in GW-8, GW-9, GW-10, and GW-11. 

 

6. Upstream areas of the north bank were assumed to contribute flows 
under all stage conditions in the SCRE because measured water levels in 
GW-5 on the north bank were consistently higher than those in GW-4. 

 

7. Areas of the south bank upstream of Harbor Blvd. were assumed to 
contribute no flows under all stage conditions in the SCRE because 
measured water levels in GW-7 on the north bank were consistently 
higher than those in GW-6. 

 

8. Groundwater flows along the south bank downstream of Harbor Blvd. 
were assumed to be proportional to the measured water levels in wells in 
GW-1, GW-2, and GW-3. 

 

3.1.2 Berm Flows  

1. Berm seepage flows are assumed to follow the same Darcy flow relations 
governing groundwater flows above (See items 1 and 2 under 
Groundwater Flow). 

(No SRP comments) 
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2. SCRE mouth berm breaching conditions were assumed based on historical 

observations, elevation threshold triggers, and tide ranges as measured at 
the NOS Santa Barbara tide station. 

Specific assumptions of elevation threshold triggers and historical observations are to vague to 
evaluate. The largest wave event in 10 years occurred (December 11, 2015) during this recent period of 
study, this changed the beach and inlet location substantially. 

3. The SCRE mouth is assumed to close based upon thresholds based upon 
observations of combined surface flows and tidal ranges within either 
winter/spring (tidal range is <5.0 ft NAVD88 and net inflow is <65 cfs) or 
summer/fall (tidal range is <4.0 ft NAVD88 and net inflow is <30 cfs). 

Sediment is moved into the mouth by waves during closure during higher wave runup events, the sequence 
of closing may also determine the salinity and stratification that may occur for a period of time following 
closure, with persistence determined by the volume of freshwater discharge. 

4. Surface water flow in and out of the SCRE during open-mouth periods was 
assumed to be a function of the estimated stage and tide levels. 

The tidal prism, largely derived from stage, flow and tide levels also has a velocity which can scour a 
channel and maintain it open for longer periods of time during larger spring tides. 

3.1.3 Unmeasured Flows  

1. Unmeasured flows used to close the water balance calibration during 
SCRE filling periods were assumed to be a combination of base flow, wave 
overwash, and drainage of bank storage groundwater. 

Needs to characterize wave climate and potential magnitude of volumes that could be included in the 
overtopping term. Exponential decay may not be the best for wave overtopping since they are typically 
episodic events during high tides. Assume that this assumption is also evaluated with both seasonality and 
a high wave vs low wave year to see the effect on model parameters. By comparing this with some 
additional wave information from buoys (see comments above), we could better qualify the relative 
importance of the various unmeasured flows. My sense is that the wave overtopping volume exceeds the 
groundwater contributions in the time period of instrumented data, but that may not always be the case 
during low wave energy years. 

2. Unmeasured flow from base flow entering the Santa Clara River channel 
downstream of Victoria Ave. bridge was assumed to be a constant 0.36 cfs 
during all times based on measurements of surface flow downstream of 
Victoria Ave. bridge. 

 

3. Based on a consideration of the non-linear processes involved in both 
wave overwash and drainage of bank storage groundwater, it was 
assumed these two components of unmeasured flow can be represented 
together in an exponential decay function of the maximum unmeasured 
flow from wave overwash and drainage of bank storage groundwater, the 
rate of decrease for unmeasured flow from wave overwash and drainage 
of bank storage groundwater, and the time after a berm breach sealed. 

Needs to characterize wave climate and potential magnitude of volumes that could be included in the 
overtopping term. Exponential decay may not be the best for wave overtopping since they are typically 
episodic events during high tides. Assume that this assumption is also evaluated with both seasonality and 
a high wave vs low wave year to see the effect on model parameters. By comparing this with some 
additional wave information from buoys (see comments above), we could better qualify the relative 
importance of the various unmeasured flows. My sense is that the wave overtopping volume exceeds the 
groundwater contributions in the time period of instrumented data, but that may not always be the case 
during low wave energy years. 

4. Maximum unmeasured flow from wave overwash and bank storage 
groundwater was assumed to be a constant across a season. 

5. Maximum unmeasured flow from wave overwash and drainage of bank 
storage groundwater was assumed to be a constant average of the 
seasonally determined maximum unmeasured flow from wave overwash 
and drainage of bank storage groundwater when no berm breaches 
occurred during a season. 



34 

 

 

 

6. Detailed discussions of the unmeasured flow assumptions are presented 
in Section 4.1.9 and Section 4.2.2. 

(No SRP comments) 

3.2 Analysis of Equilibrium Stage and Relative Breaching Frequencies  

1. The equilibrium water balance assumes similar lagoon morphology and 
baseline flows as those encountered during the relatively dry 2015–2016 
monitoring period. For example, future lagoon morphology is assumed to 
be represented by bathymetry/topography conditions during recent 
(2012-2016) surveys. 

Presumably the lagoon morphology is represented using the hypsometry (stage volume or storage) to 
provide an understanding of the relative importance in this assumption, it would be worth knowing how 
much storage volume would have to change to affect the quantity of habitat. 

2. Equilibrium stage estimates assume a series of constant VWRF flow 
scenarios along with 2015 conditions for all other water balance 
components (e.g., river, precipitation, evaporation, tides, etc.) along with 
stage-dependent equations to solve for groundwater inflow/outflows. 

The equilibrium stage estimates do not track large filling events (presumably caused by overwash), the 
constant flow assumption does not allow for these and account for rapid changes in water quality 
parameters (crashing DO, or changes in salinity/stratification). This would likely ripple through the mixing 
model and perhaps bias model results that tended to show a well-mixed estuary. 

3. The groundwater gradients driving groundwater flows were assumed to 
be a linear function of SCRE stage with the equations determined from 
2015-2016 data except the east portion of the North Bank Floodplain 
which was assumed to be a constant based on 2015-2016 data. 

This assumption is a bit confusing, based on this statement that the groundwater flows could be out of the 
estuary as well as into it, and that is controlled by the estuary stage relative to both groundwater levels and 
ocean tide levels. (at least that is how I think about it), also the relative importance of this groundwater 
discharge may vary in dry and wet years, this sensitivity would be helpful to better understand. 

4. Groundwater flow from the VWRF Wildlife Ponds under equilibrium 
conditions was assumed to be zero when the VWRF discharge was equal 
to zero. 

Why this assumption? Wouldn’t this also be driven by the groundwater gradients based on the stage as in 
#3? 

5. The mouth breaching frequency analyses assumed a series of constant 
VWRF flow scenarios along with available Santa Clara River discharge, 
precipitation, tide data, and evaporation rates. All data that could not be 
determined from historical records was assumed to be represented by 
2015 conditions (e.g., GW levels). 

Assumptions related to extrapolation of a single year of data seems to warrant a sensitivity analysis for key 
inputs (surface flow, groundwater, overtopping), and varying outputs (berm crest elevation and alongshore 
beach berm length). 

6. During the relative breaching frequency model runs, the maximum 
unmeasured flow from wave overwash and drainage of bank storage 
groundwater was assumed to be equal to the constant average of the 
seasonally determined maximum unmeasured flow from wave overwash 
and bank storage groundwater that was calculated in the water balance. 

This assumption of using constant averages ignores the episodic events, and would tend to bias model 
results to show a steady filling rather than episodic pulses. The seasonal variation for each of these 
unmeasured parameters is also important to consider. 

4 Modeled Changes in Vegetation Community and Habitat Types Habitat shifts are largely a function of changes in WSE – however, there does not appear to be any 
consideration of accretion/deposition or scour (or relative changes in deposition or scour). Is there any way 
to account for this important element of elevation changes? From historic photos do we have a sense of  
any large fluctuations in the size and shape of the estuary? What about changes in the breach frequency 
that may result in water quality parameters (e.g. salinity, DO, temp) 
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1. Existing and future vegetation community types are assumed to be 

controlled by average water levels, salinity tolerances, as well as 
disturbance due to channel scour and SCRE mouth breaching. 

(No SRP comments) 

2. Modeling of vegetation communities was based upon changes from 
recent (2016) vegetation mapping and assumes future vegetation 
distribution is based upon long-term average SCRE elevations. Using 
literature based and observations of water depth associations with 
species (Section 5.3.1), the following successional rules were assumed: 
a. Riverine reaches. Modeling of future vegetation conditions above 

equilibrium water surface elevation (WSE) in riverine habitats subject 
to greater scour and disturbance are assumed to remain or shift to 
riparian vegetation, whereas areas below the equilibrium WSE are 
assumed to remain or shift to open water habitats. 

b. Lagoon perimeter. Modeling of future vegetation conditions above 
equilibrium water surface elevation (WSE) in lagoon areas subject to 
lower scour are assumed to remain or shift to riparian habitats, 
whereas areas 0–3 ft below the equilibrium WSE are assumed to 
remain or shift to freshwater wetland habitats. Areas deeper than 3 
ft below the equilibrium WSE are assumed to remain or shift to open 
water habitats. For existing salt marsh habitats, areas lying below the 
modeled WSE are assumed to shift to either freshwater wetland 
habitats or open water depending upon depth (i.e., water depth > 3ft 
shifts to open water). 

c. Beach and Foredune habitats. Modeling of future vegetation 
conditions above equilibrium water surface elevation (WSE) in areas 
near the beach subject to breaching and beach building process are 
assumed to remain or shift to open beach and foredune habitats, 
whereas areas below the equilibrium WSE are assumed to remain or 
shift to open water habitats. 

d. Campground Area. Modeling of future vegetation conditions above 
equilibrium water surface elevation (WSE) in areas near the McGrath 
State Beach campground are assumed to remain or shift to either 
riparian habitats or to revert to disturbed/developed habitats near 
the campground itself. Areas 0–3 ft below the equilibrium WSE are 
assumed to remain or shift to wetland habitats. 

(No SRP comments) 

5 Water Quality Conditions 

1. Under existing conditions, spatial variations in water quality are assumed 
to be represented by synoptic surface water quality measurements 
collected during fish and aquatic habitat surveys, longer term seasonal 
variations by locations used for grab sampling for NPDES compliance, as 

(No SRP comments) 
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well as observed differences between water quality Sonde locations. 
Temporal patterns in water quality are assumed to be represented by 
seasonal synoptic survey results as well as diel variations in in situ water 
quality at the three Sonde locations deployed in the SCRE. 

 

2. Recognizing that VWRF facility upgrades completed in 2011 may have 
altered nutrient loading to the SCRE, we assume that conditions assessed 
since 2012 are representative of existing water quality conditions in the 
SCRE. 

(No SRP comments) 

3. Assessment of future water quality conditions are assumed to be solely 
attributed to variations in VWRF flows and treatment and do not consider 
other variability or changes in nutrient levels or potential contaminants 
arriving from areas contributing to the SCRE sub watershed and lower 
Santa Clara River. 

Not considering contributions from the lower Santa Clara River is a bit suspect. Suggest sensitivity analysis 
to account for potential effect of changes in watershed loading. As indicated above, future scenarios for the 
lower Santa Clara River may include decreases in diversions leaving more water in the lower river channel. 
Even if some of that water never reaches the estuary as surface flow, it augments groundwater that could 
affect water quality in the estuary. 
The assumptions in this section are predicated on the fact that the data sondes accurately reflect general 
conditions in the estuary (e.g. system is well mixed). Given the limited number of sondes and single depth, 
the assumption of representativeness should be used with caution. 
Is the assumption that there is no legacy sediment contamination or nutrient loading appropriate? (not 
stated here explicitly) 

4. Because water quality conditions in the outfall channel location is strongly 
influenced by discharges from the VWRF Ponds, we have assumed that 
future conditions in the open water portions of the SCRE are primary 
determinants of habitat suitability for native species. 

(No SRP comments) 

5.1 Estuary Mixing Model Assumptions As we have previously discussed, and acknowledged, the assumption of a well-mixed system may not be 
valid. Also, the zero order reaction kinetics for ambient nutrients, neglect loading from sources other than 
the VWRF, which is likely not true. 

1. Mixing model approaches used to assess future salinity as well as nutrient 
loads assume complete estuary mixing and that the total of all material 
inflows and outflows balance over the course of a day (i.e., mass in equals 
mass out). Although these assumptions are not always valid due to non- 
steady periods of estuary filling, wave overwash inputs of salinity, among 
other factors, this assumption is generally valid based upon the 
predominance of uniform water quality conditions with depth (i.e, profile 
data) as well as in spatially explicit mapping conducted during seasonal 
species surveys (See Appendix F). 

(No SRP comments) 

2. The conductivities of SCRE inflows and outflows used in the mixing model 
are detailed in Section 4.3 for 2015 – 2016 and Section 5.3 for alternative 
VWRF discharge scenarios. The component of unmeasured attributed to 
wave overwash and drainage of bank storage groundwater was assumed 
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to be primarily wave overwash and assigned a conductivity consistent 
with seawater. The initial SCRE conductivity was assumed to be 2624 
uS/cm based on averages of the measured estuary conductivity after 
several months without berm breaches. 

 

3. The estuary conductivity was assumed to be constant when the outflow 
from the estuary through a berm breach was greater than 5,000,000 cubic 
feet. 

4. The analysis of conductivity under alternative VWRF discharge scenarios 
assumed the estuary conductivity had reached equilibrium before berm 
breaching and the time the SCRE mouth was open was sufficiently brief 
that the initial SCRE conductivity when the berm breach closed was equal 
to 2624 uS/cm. Under frequent berm breaching conditions or after a long 
period when the SCRE mouth was open, this assumption is not valid and 
the initial SCRE conductivity would be higher. 

5. In assessing the potential for episodic algal blooms and associated impacts 
to DO and pH, we assume that nutrient loading can be represented by 
VWRF and other sources and that nutrient uptake can be represented on 
an areal b asis (i.e., areal or “zero order” reaction kinetics not 
strongly dependent upon ambient concentrations). 

5.2 Estuary Heat Balance Model Assumptions The assumption of well-mixed and average inflows also bias the estuary heat balance model since one 
would expect temperature changes to be shorter term and potentially impact quality of habitat at smaller 
microscales. 

1. The estuary heat balance was assumed to be the sum of advective heat 
transport from the water balance inflows and outflows and surface heat 
exchange transport from insolation (solar radiation), long wave radiation 
(in and out), and evaporation. 

(No SRP comments) 

2. Heat exchange from heat transport processes not specifically listed in 
Section 4.4. (i.e., conduction between air and water, conduction between 
water and estuary sediments, etc.) was assumed to be zero. 

3. The estuary heat balance was assumed to be in equilibrium with its 
surrounding so the sum of the advective and surface exchange heat 
transport processes is equal to zero. 

4. All surface heat exchange processes were assumed to uniformly transport 
heat across surfaces. 
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5. Assumptions of the equations and the various parameters needed to 

represent advective and surface heat exchange in the SCRE are detailed in 
Section 4.4. 

 

6 Comparison of VWRF Discharge Scenarios  

6.1 Assessment by Beneficial Use Assumptions  

1. The beneficial use assessment assumes present day support of beneficial 
uses may be assessed by present day monitoring of discharge and estuary 
stage, groundwater monitoring data, mapping of habitat types, aquatic 
and terrestrial species monitoring data, as well as historical and present 
day compilations of water quality data. 

 

2. The assessment assumes future support of beneficial uses may be 
assessed using water balance and GIS model approaches to examine 
changes in equilibrium estuary stage, changes in open water, wetlands, 
and other vegetation community types, water quality conditions, relative 
breaching frequencies, as well as other factors. 

 

3. The analysis of discharge scenarios by beneficial use relies on the 
information and tools developed in prior sections, and is thus subject to 
the assumptions made in the development of those tools or compilation 
of information. 

 

4. Selection of factors affecting beneficial uses as well as metrics and 
threshold criteria for comparison of VWRF discharge scenarios (Section 
5.5) were based on the scientific literature and professional judgment, 
with the intent to capture the primary determinants of habitat suitability 
that are relatable to VWRF discharges. Although several other variables 
may potentially affect population levels and abundance, their exclusion 
from analysis was considered valid on the basis that (a) they were not 
deemed to have large enough effects to be considered, (b) there are not 
sufficient data to accurately characterize their effects, and/or (c) their 
effects are unaffected by varying VWRF operations. Specific examples of 
variables that may affect realization of that beneficial use, but were not 
included in the comparison of discharge scenarios, are detailed in the 
main text of the report (Sections 5.5.1 through 5.5.11), including rationale 
for their exclusion. 

 

6.2 Weighting of Beneficial Uses  

1. Weighting of beneficial uses was based on the assumption that not all 
beneficial uses are of equal value, and that protection of rare and 
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endangered species, as well as protection of native species and ecological 
functions of the SCRE should be prioritized. 

 

2. The process for weighting was based on the assumption that an expert 
consensus approach to the Analytic Hierarchy Process (AHP) for weighting 
was effective in accurately reflecting the true relative values of the 
beneficial uses of the estuary and the factors supporting those beneficial 
uses. 

 

6.3 Determination of Enhancement  

1. The determination of enhancement was based on an assumption that 
increased realization of beneficial uses, represented by the scoring of 
discharge scenarios by beneficial use and relative weights of each 
beneficial use, under current discharge (Scenario 1) relative to the 
absence of discharge (Scenario 11) constitutes enhancement of the 
estuary. 

 

2. We assumed that not all beneficial uses must be enhanced under current 
VWRF discharges vs an assumption of zero discharge, but that the 
weighted balance of beneficial use realization must be greater. 

 

6.4  MEPDV Recommendations  

1. MEPDV recommendations assumed that the AHP weighting process 
appropriately weighted ecological beneficial uses, such that prioritization 
scores can be used as a measure of the realization of ecological functions 
of the SCRE. 

 

2. We assumed that reductions in beneficial use realization (as measured by 
the prioritization score resulting from the AHP) of less than 10% from the 
maximum are ecologically protective. The results of the AHP were 
reviewed for consistency as well as common understanding of factors 
affecting beneficial uses of the SCRE. 
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TRT Comments on SRP Report on Phase III Report 
 

 
Scientific Review Panel’s Report 

on 
City of Ventura Special Studies – Phase 3: 
Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, 
Ventura County, California 

 

Comments Prepared and Submitted by: 
 

Chris Hammersmark, cbec, inc. hydrologist and engineer 
Mike Podlech, aquatic ecologist 

Michael Josselyn, WRA, Inc. estuarine ecologist 
Dan Chase, WRA, Inc. fisheries ecologist 

 

A Technical Review Team Assembled by: 

Wishtoyo Foundation, Ventura Coastkeeper, and Heal the Bay 

June 26, 2018 

 

The Technical Review Team (TRT) has reviewed the Scientific Review Panel’s (SRP) report (final report 

dated June 26, 2018) of its analysis of the Santa Clara River Estuary (SCRE) Final Phase III report (dated 

February 2018), prepared by the City of Ventura and Stillwater Sciences. The SRP was convened as a 

component of the Consent Decree and Stipulated Dismissal [Consent Decree; case number CV 10‐02072‐ 

GHK(PJWX)] and was charged with preparing the June 11, 2018 report to: 1) review the available scientific 

materials used in the City’s technical analysis; 2) recommend an average annual volume or flow rate; and 

3) recommend a Maximum Ecologically Protective Diversion Volume (MEPDV) for the Ventura 

Wastewater Reclamation Facility. The purpose of this letter is to provide comments and a position from 

the TRT following review of the SRP’s final report. 

Based on the review of the June SRP report, TRT believes there are substantial areas of agreement and 

consistency between the SRP and TRT analyses and determinations. Key areas of agreement include, but 

are not limited to, the significance of out of season breach events on protected and native fish species; 

the reliance of the tidewater goby population on the SCRE to complete all life history components, and 

the need to protect that ability; the necessity to focus on habitat quality over sheer quantity; and the need 

to replicate natural hydrology to the degree possible. Furthermore, the focus on starting from a point of 

zero discharge from VWRF (i.e. 100% discharge diversion) instead of the existing condition (i.e. 100% 

discharge and zero diversion) was the approach recommended and advocated for by the TRT (see 

December 8, 2017 comment letter). The SRP recommended MEPDV value is less than the TRT‐diversion 

recommendation. TRT recommended Scenario 8 (1.4 MGD/70% reduction) or Scenario 9 (0.9 MGD/80% 

reduction) while SRP recommended Scenario 10 (0.5 MGD/90% reduction) to Scenario 11 (0 MGD/100% 
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reduction). Both SRP and TRT recommended seasonal variability for treated wastewater releases. This 

letter provides an explanation of the reasons for the difference in the two recommendations. 

The TRT’s involvement began with recommendations on the collection and analysis of the environmental 

data from the SCRE and subsequently the models developed by the City’s consultant, Stillwater Sciences. 

The Analytic Hierarchy Process (AHP) was selected by the City to incorporate the data into a decision 

approach that evaluated all potential beneficial uses listed by the Regional Water Quality Control Board 

as appropriate to the SCRE. Using the various scenarios and the results of the AHP, we made our 

recommendations based on the lowest possible discharge that supported all beneficial uses. We 

recommended a lower MEPDV than Stillwater Sciences based on our concerns about the AHP’s reliability. 

The SRP focused their analysis on effects of the discharge on federal listed species under the Endangered 

Species Act: tidewater goby, steelhead, western snowy plover, and California least tern (also listed as a 

endangered by the state and a California Fully Protected Species). While the AHP also considered RARE 

species as the most significant factor, it only comprised 35% of the final score, whereas the SRP’s approach 

would have given these species 100%. Other beneficial uses such as wetlands and estuarine habitat had 

opposite trends to that of rare species, with increasing water discharge being more beneficial. This tended 

to drive the habitat acreage benefits more to the middle score range (Figure 5‐20). Such results are 

expected when evaluating effects on a wide range of beneficial uses that, in some cases, have conflicting 

requirements. 

The TRT believes there are more commonalities than differences for the MEPDV level and the SRP’s and 

TRT’s assessment of what would be appropriate. While the SRP focused on a subset of the beneficial uses, 

the SRP makes a strong and compelling argument to focus on listed species. In that context, and 

recognizing that the RARE beneficial use is, by definition, the most important to preserve and enhance, 

the TRT supports the SRP recommendation to provide the best protection for these species. The TRT 

notes that other beneficial uses, such as wetlands, riparian vegetation, and open water habitat, that have 

evolved in response to the City’s discharges may not be met to the full extent they are today. The TRT 

agrees with the SRP that the quality of the various habitats is more important than the quantity. It is likely 

that under reduced discharge, the wetland and riparian habitats will re‐establish themselves at lower 

elevations and that problems that have been associated with higher discharge such as algal growth, 

hypoxia or low dissolved oxygen, and more favorable conditions for invasive species invasion may 

decrease. The TRT believes the SRP’s recommended MEPDV and Continued Discharge Level would afford 

sufficient habitat area for the four endangered species and is expected to improve the quality of available 

habitat. The TRT also agrees with the need for ongoing and robust adaptive management for the SCRE as 

conditions change and knowledge gained through the monitoring process can allow for informed decision 

making under future conditions. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment J  

Technical Review Team Memo on Phase 3 
Estuary Study (March 9, 2018) 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



1 

 

 

TRT Comments on SCRE Phase III Report 
 

 
City of Ventura Special Studies – Phase 3: 
Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, 
Ventura County, California 

 

Comments Prepared and Submitted by: 
 

Chris Hammersmark, cbec, inc. hydrologist and engineer 
Mike Podlech, aquatic ecologist 

Michael Josselyn, WRA, Inc. estuarine ecologist 
Dan Chase, WRA, Inc. fisheries ecologist 

 

A Technical Review Team Assembled by: 

Wishtoyo Foundation, Ventura Coastkeeper, and Heal the Bay 

March 9, 2018 

 

The Technical Review Team (TRT) has reviewed the Santa Clara River Estuary (SCRE) Final Phase III report 

(dated February 2018) as prepared by the City of Ventura and Stillwater Sciences. This report is a 

subsequent version to the November 2018 report that the TRT reviewed in December 2018. It contains 

many small and large changes and this memo is not meant to provide detailed comments on all of those 

changes. We do appreciate the changes that were made in response to our original set of comments; 

however, there are some substantial changes to the February 2018 final report on which we are providing 

comments as well as discussion of some areas of disagreement as it relates to the findings. 

The report now recommends three discharge levels: 

 
• Enhancement Discharge Levels—most fully support 10 beneficial uses “as well as” MUN 

• Maximum ecologically protective diversion volume (MEPDV) 
• Continued Discharge Level—minimum required to protect existing ecological uses with focus 

on listed species. 

 
The discharge levels are based on scenarios that evaluate the effect of the effluent during “closed-mouth, 
dry weather conditions” which is determined to be the most critical to the habitat quality within the 
lagoon. Presumably the remainder to the year, authorization for additional discharge may be sought by 
the City. It is not clear what those discharges may be, nor are the months or duration of any additional 
discharge discussed in the report. The TRT commented in its earlier review that we would favor higher 
discharge in the wetter season and less in the dry season, however, the TRT requests a more explicit 
explanation of the months when any of the above discharge levels apply and the expected discharge that 
may occur outside of those periods. We believe that this needs to be more fully disclosed to the agencies 
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as it is essential in understanding nutrient loading, water levels, and flow regimes that may be present 
outside of the “dry season”. 

 
We recognize that the report has made changes to the AHP models in numerous places in response to 
suggestions by ourselves and others, has added a more integrated discussion of Primary Critical Habitat 
Elements (PCEs) for listed species, added a MUN beneficial use, and where appropriate has recalculated 
the tables for each of the beneficial uses. We also recognize that the report acknowledged the problems 
with the sondes and provided some recalibration of the data. The nutrient uptake rate has been modified 
to account for an area-based update rate (zero-order), that adjustments have been made to the ground 
water salinity input, and the heat budget model has been adjusted. 

 
We also acknowledge the thorough and transparent discussion of caveats and uncertainties presented in 
Section 5.6.3 of the report, including the underlying limitations of the modeling tools, the inability to 
model some factors affecting habitat suitability, and the inherent uncertainty associated with multi- 
criteria decision-making tools like AHP. However, in their totality, these caveats and uncertainties, 
combined with a reliance on, in some cases, limited data (e.g., extensive loss of temperature data due to 
apparent sonde malfunction) and broad assumptions (e.g., nutrient levels as proxy for DO), suggest that 
the AHP results and scenario rankings should not be relied upon at the expense of sound professional 
judgment. 

 
The final report presents the most recent iteration of AHP scoring and ranking; however, rather than 
increasing our confidence in the process, instead indicates the extent to which comparative scenario 
scores can be modified without the addition of any new data or information. This is evident by the extent 
to which some scenario scores changed from the previous AHP results to the current version (e.g., 
normalized percentage for Scenario 11 increased from 58% to 83%) with comparatively minor changes to 
some metrics and scoring thresholds and a rescoring by a small number of experts. Moreover, we note 
that the spread amongst normalized scenario scores decreased from 58-100% to 83-100%, suggesting 
limited differences between discharge scenarios that cannot be adequately quantified with only five sets 
of relative weight scorings (see Figure 5-29). In light of the assumptions and uncertainties incorporated 
into the overall analysis and AHP, including the report’s acknowledgment that “the selected thresholds 
are, in some cases, somewhat arbitrary”, it is not difficult to imagine how a few more AHP refinements 
and additional rounds of scoring could further adjust the scores and rankings. We commend the City and 
Stillwater Sciences for recognizing and disclosing the limits of the AHP results, and encourage readers of 
the final report to carefully review Section 5.6.3 of the report, including the following: 

 
“While the AHP was used to give rigor to the decision making process, the caveats 
and uncertainties discussed above dictate caution when interpreting final 
weighted scores for each VWRF discharge scenario (Figure 5-23 and Figure 5-24). 
These values, which essentially represent the extent to which each discharge 
scenario supports the balance of beneficial uses in the SCRE relatable to VWRF 
discharge, should not be used as an absolute prediction of future conditions in 
the SCRE, but rather as a ranking of discharge scenarios relative to one another. 
As such, management decisions should not be based on small differences in 
scoring values across scenarios, but rather on general trends and large differences 
across groups of scenarios.” 

 
We fully agree with this caution and suggest that the 7% normalized priority spread across Scenarios 4 
(30%  discharge  reduction)  through  8  (70%  discharge  reduction)  is  too  narrow  to  be  indicative   of 
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statistically significant differences given the acknowledged caveats and uncertainties. Ultimately, 
management decisions across these scenarios will come down to professional value judgments of the 
appropriate role of wastewater discharges in ecological management. 

 
Regarding this value judgement, we believe it is important to appropriately define existing baseline 
conditions and species utilization. In its concluding recommendations, the final report notes, for example, 
that “the MEPDV of 60% reduction in current VWRF discharges, with a Continued Discharge Level of 1.9 
MGD in critical, dry weather, closed mouth conditions is not likely to adversely affect steelhead currently 
using and occupying the SCRE.” As we have noted on other occasions, given that steelhead have not been 
observed in the SCRE during closed-mouth conditions with any regularity (although this may partially be 
due to inadequate monitoring), and that one of these rare occasions involved observations of post-breach 
steelhead mortalities, we do not agree with the approach of using existing conditions as the standard 
against which reductions in VWRF discharges are evaluated to for potential adverse effects to steelhead 
and critical habitat given the report’s acknowledgment that “[w]ater quality conditions for steelhead 
rearing and migration through the SCRE are expected to improve under reduced discharge scenarios”. 

 
Furthermore, there is a more integrated involvement of PCE’s throughout the report; however, the report 
appears to assume a uniform response of the PCE’s for each discharge scenario based on the existing 
conditions. For tidewater goby, Special Management Considerations or Protection are identified by 
USFWS immediately after listing the PCE categories in the 2013 Federal Register (73.21) document 
referenced in the report. USFWS defines special management considerations or protection as actions that 
“may be necessary to eliminate or reduce the magnitude of threats that affect the physical or biological 
features essential to the conservation of the tidewater goby”. Ten specific threats, or categories of 
threats, are identified; many of which pertain to the SCRE including: (1) coastal development projects, (2) 
water diversions and alterations of upstream flows, (5) discharge of agricultural and sewage effluent, (7) 
introduced species that prey on tidewater goby, and (10) competition with introduced species. These 
threats are part of the existing conditions in the SCRE, and should be assessed to the extent the AHP 
scenarios that trend more towards the existing state (i.e. closer to 100% discharge) would continue to 
facilitate the persistence of the threats and therefore reduce the PCE values. Discharge scenarios that 
improve and/or eliminate these threats may therefore provide greater PCE value, even if quantity of the 
habitat is lower. The concern of valuing habitat quantity over quality has been expressed by the TRT 
throughout the report review process. We would defer these tradeoffs to regulatory agencies; however, 
believe this provides further justification for our earlier MEPDV choices. 

 
We remain concerned that the AHP tends to drive the resulting recommendations on the MEPDV and 
other discharge levels discussed above. It appears that with the adjustments made to the model and its 
factors, the scoring levels changed significantly for the various discharge scenarios-shifting towards the 
middle. While we appreciate the sensitivity analysis that was done, the input by four individuals is 
probably not sufficient to test how best to interpret the outcome. The greater differences appear to be 
at either end of the scenario scale, but there are still differences in the middle scenarios. The TRT is not 
convinced that the AHP can be used in an absolute sense given the number of assumptions, difficulty in 
the interpretation of the field data, and the limited factors being assessed to predict complex problems. 
While we are not opposed to selecting discharge levels using the AHP, we believe that it should be given 
more flexibility with a preference towards a smaller discharge than might be selected based on 100 or 
99% achievement of all the beneficial uses. 

 
Our earlier review stated that we believe either Scenario 8 (1.4 MGD/70% reduction) or Scenario 9 (0.9 
MGD/80% reduction) would represent the most likely amount of discharge under the MEPDV. These are 
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ranked by the current AHP as achieving the percent of the normalized score as either 94% or 86% 
respectively. We believe that Scenario 8 is well within the range of acceptable scores using this method 
and in consideration of the uncertainties and variance discussed above. 

 
We defer to the regulatory agencies as to whether they support a Continued Discharge Level (CDL) to  
maintain habitat for listed species. We do note however that looking at the RARE beneficial use score, 
Scenario 8 has a relatively high ranking of 0.029 compared to 0.032 for Scenario 7 (1.9 MGD/60% 
reduction) suggesting that the recommended 1.9 MGD could be reduced to 1.4 MGD (or less). 

 
The final report also presents an Enhancement Discharge Level (EDL) which is stated to represent the 
flows that in comparison to no discharge provide “fuller realization of the balance of beneficial uses 
important to the protection of the SCRE”. The report recommends EDL levels at 1.9 to 2.8 MGD. We are 
not in agreement with this assessment as it seems to imply that dry season discharge is necessary for the 
estuary to function when, in fact, the report does not present an analysis of natural flow patterns that can 
be compared to the highly artificial patterns that now occur. We do know that, historically, the estuary 
did support robust populations of listed species, migratory birds, and healthy riparian and wetland 
communities. Today, due to a variety of issues within the region including the watershed and nearby 
ocean, but also within SCRE, these populations have declined or are threatened. We believe it is not 
appropriate to set an EDL without fully considering how best to return the system to a more natural flow 
pattern including resolution of issues within the watershed that have altered flow patterns. The EDL 
suggests that sustaining unnatural flow patterns somehow better supports the ecology of the lagoon with 
which we strongly disagree. While we recognize through our recommendation of an MEDPV that some 
discharge can be tolerated, and may have some benefits to the lagoon, we are not in agreement that a 
higher level EDL should be allowed or recommended. 

 
Our comments and conclusions in our December 8th letter provide more detail on the basis for our 
recommendation on the MEDPV. We recognize the effort by the City and Stillwater Sciences to address 
those comments; however, our fundamental concerns with the data, model, and AHP remain. 
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The purpose of this analysis is to provide technical review of the November 2017 Draft of the City of 

Ventura Special Studies – Phase 3: Assessment of the Physical and Biological Conditions of the Santa 

Clara River Estuary, Ventura County, California (Phase 3 Report). The Phase 3 Report addressed three 

primary areas related to tertiary treated municipal water discharge effects on the ecological functions of the 

Santa Clara River Estuary (SCRE) from the Ventura Water Reclamation Facility (VWRF). The Phase 3 

Report follows the Consent Decree and Stipulated Dismissal [Consent Decree; case number CV 10-02072- 

GHK(PJWX)] between the City of San Buenaventura (City), Wishtoyo Foundation (Wishtoyo), Wishtoyo’s 

Ventura Coastkeeper program (VCK), and Heal the Bay (HtB), which requires a determination, through 

scientific analysis, of the Maximum Ecologically Protective Diversion Volume (MEPDV). The technical 

review is based on the best available science, with conclusions and recommendations supported by analysis 

as to how much, if any, discharge is needed and how much discharge should be eliminated, to protect and 

sustain the Estuary’s native and endangered species. The analysis of the Phase 3 Report is intended to: 

 

• Analyze alternative VWRF discharge scenarios to determine whether any discharge, and if so how 

much, is needed to sustain the SCRE’s native species and related beneficial uses; 

• Translate these conclusions into the National Pollutant Discharge Elimination System (NPDES) 

Permit “average annual volume or flow rate for tertiary treated effluent”; 

• Recommend a MEPDV that is intended to provides the maximum average annual volume or flow 

of VWRF effluent that can be discharged to the SCRE, if any, while maintaining protection of the 

ecological functions of the SCRE and its subwatershed, particularly the SCRE’s support of native 

species with emphasis on species listed for protection under the state and federal Endangered 

Species Acts. 

 

The MEPDV value should be ecologically protective of native species, particularly those that occur within 

the SCRE and surrounding watershed, and are listed for protection as endangered, threatened, or candidate 

species. Within the SCRE, two federally endangered species of fish, tidewater goby (Eucyclogobius 

newberryi) and southern California steelhead (Oncorhynchus mykiss), and two federally listed avian 
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species, California least tern (Sterna antillarum browni) and western snowy plover (Charadrius 

alexandrinus nivosus), are known to occur. For the purposes of the Phase 3 Report, these four species were 

used as focal species to evaluate the broader ecosystem linkages the management decisions would have on 

species and their habitat. 

 

The Wishtoyo/VCK/HtB Technical Review Team (TRT) has provided third party scientific review and 

comments during the preparation of the Phase 3 Report. Participation from the TRT included several rounds 

of review, conference calls, and an informational workshop with the City and its consultant team and report 

preparers from Stillwater Sciences.  The TRT involvement included the following: 

 

• Review of “Assumptions” and “Habitat Suitability Criteria” sections provided in the May 2017 

draft of the Phase 3 Report. TRT written comments were submitted and a conference call was held, 

to discuss TRT comments with Stillwater Sciences/City on June 30, 2017. 

• Review of the August 2017 draft of the Analytic Hierarchy Process framework and provide 

comments on the framework on August 30, 2017. 

• Participation in an informational workshop on August 31, 2017 hosted by Stillwater Sciences on 

the Analytic Hierarchy Process framework, preliminary metrics, and scoring. 

• Review of Chapters 1-4 of the August 2017 draft of the Phase 3 Report. Comments provided to 

Stillwater Sciences/City on September 15, 2017. 

• Review of Chapters 5 and 6 of the September 2017 draft of the Phase 3 Report. Written comments 

submitted to Stillwater Sciences/City on October 10, 2017. Conference call with TRT, Stillwater 

Sciences/City, and Wishtoyo/VCK/HtB to discuss TRT comments for Chapters 5 and 6 conducted 

October 12, 2017. 

• Participation in the Phase 3 Report meeting with Stillwater Sciences/City, Wishtoyo/VCK/HtB, 

state and federal resource agencies, TRT, and the independent Scientific Review Panel on 

November 8, 2017. 

 

While TRT participation and review was afforded for the Phase 3 Report, and Stillwater Sciences worked 

in a good faith effort to incorporate TRT comments, persistent concerns remained and were conveyed by 

the TRT for the Phase 3 Report. Copies of the June 30 and October 10, 2017 submitted written comments 

are appended to this document, and are incorporated herein by reference. Several of the persistent concerns 

revolved around issues identified with assumptions made in the collection, interpretation, and projection of 

data for the SCRE, and represents a fundamental limitation in the ability to use current data to project future 

conditions in an estuarine system subject to significant physical, biological, and anthropogenic forces. The 

following sections of this document are intended to discuss key uncertainties and limitations identified in 

the Phase 3 Report along with areas of outstanding ecological concern. Due to the requirement to identify 

an MEPDV, or range of discharge, a recommended MEPDV is discussed along with recommendations for 

areas of ongoing analysis. 

 
 

UNCERTAINTIES 
 

Water Quality Data 

 

During the development of the report, the TRT expressed a number of concerns regarding the analytical 

approaches and assumptions applied to the Phase 3 Report. In response, the City and Stillwater Sciences 

addressed some of these concerns (e.g., improvements to the water balance model), performed additional 

analyses (e.g., weighting of beneficial uses) to address other concerns, expanded discussions of 

uncertainties, and, in some instances, simply acknowledged and disclosed our concerns but retained the 

underlying assumption.  The TRT appreciates the City’s efforts in addressing our concerns and notes that 
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Section 5.6.3. of the report provides a relatively thorough discussion and acknowledgement of a number of 

the uncertainties and limitations underlying the analysis. Our concerns, as well as the City’s responses, are 

documented in a number of communications and are not fully repeated here. However, we want to draw 

attention to some of the remaining weaknesses in assumptions as well as potential problems in data 

interpretation. 

 

For example, one of the underlying assumptions important to much of the water balance and mixing models 

is that of a well-mixed, unstratified closed-mouth equilibrium state. The analysis relies primarily on the 

water quality monitoring profiles collected during the 2015-2016 study period. We acknowledge that in 

situ water quality profiles presented in Appendix D of the report generally suggest well-mixed, unstratified 

conditions in the SCRE when closed; however, very little detailed analysis of the continuous sonde data is 

presented. A closer look at these data suggest that the “well-mixed” assumption may not be valid during 

significant periods of time. For example, water temperature data for the South sonde location (unfortunately 

the only site for which continuous data are available at different depths) suggest ecologically significant 

differences in surface and bottom temperatures. The graph below shows South sonde surface (red) and 

South sonde bottom (blue) temperatures from June 1, 2015 through October 31, 2015, a period of time 

when the mouth of the SCRE was consistently closed. The graph clearly shows a relatively consistent 2 to 

4 degree Celsius (°C) difference between the surface and bottom sensors. The surface temperatures are 

generally within a range that would be considered stressful to steelhead, while the bottom temperatures are 

well within a suitable range. 
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The apparent presence of a persistent and ecologically important thermocline under extended closed-mouth 

conditions not only leads to a question of the overall validity of the “well-mixed” assumption, but also 

raises concerns about seemingly significant inconsistencies between in situ water temperatures profiles 

collected at the South sonde and continuous sonde data. For example, the August 12, 2015 (Figure D-19) 

and August 27, 2015 (Figure D-20) profiles for the South sonde do appear to support the assumption of 

vertically mixed water temperatures, yet sonde data recorded immediately before and after the profiles were 

collected suggest a 3 to 4°C difference between surface and bottom temperatures. The observed 

inconsistencies between sonde and profile data raise doubts about in situ profile data at other locations (e.g., 
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north and central sondes) where the analysis lacks concurrent continuous data at different depths. The 

Phase 3 Report acknowledges the data inconsistency issue raised by the TRT, but argues that the 

instantaneous data are considered more representative of actual estuary conditions since those data were 

collected using more recently calibrated instruments than the sondes. Even a cursory review of the above 

graph suggests that this explanation in unlikely to be valid as the sondes were calibrated three times during 

the June, 1, 2015 through October 31, 2015 monitoring period, and pre- and post-calibration water 

temperature data maintain the observed differences between surface and bottom temperatures. We 

acknowledge that the persistence of pre- and post-calibration temperature difference at the South sonde 

may, in and of themselves, be indicative of unreliable data. Unfortunately, the underlying reasons for the 

observed inconsistencies between in situ and continuous data are not known, and therefore present a 

significant uncertainty for the analysis presented in the Phase 3 Report. We do note, however, that most of 

the groundwater data collected during the Phase III and prior studies indicate cooler than ambient water 

temperatures, as would be expected of groundwater, and that here appears to be a distinct possibility that 

undocumented groundwater inflows and/or hyporheic river flows may be providing thermal refugia in the 

SCRE, and that the well-mixed assumption may not be valid for water temperature during the extended 

closed-mouth conditions that are the primary focus of the comparative discharge scenario analysis. 

 

We acknowledge that in response to our prior comments related to this issue, Stillwater Sciences developed 

a simplified heat balance model and conclude that, regardless of any water temperature data inconsistencies, 

VWRF discharges have only a minimal influence on equilibrium water temperatures of the SCRE. 

However, since this model applies the same vertically uniform temperature assumptions and does not 

consider the potential influences of depth on water temperature, it does not shed any light on potential future 

water quality conditions under different discharge scenarios. 

 

Habitat Quantity Over Quality 

 

The Phase 3 Report acknowledges that water quality parameters are essential habitat attributes determining 

habitat suitability for aquatic species such as steelhead and tidewater goby, and provides a fairly 

comprehensive overview of habitat requirements related to water temperature, dissolved oxygen (DO), 

salinity, and metals (dissolved copper). However, some of these parameters (e.g., water temperature) are 

only evaluated qualitatively or using a proxy (e.g., nutrient concentrations as indicator of potential DO 

issue) due to a number of study constraints, including insufficient data and/or analytical tools to support 

predictive modelling. Applying an assumption of well-mixed conditions in the SCRE, the report concludes 

that most of these water quality parameters are largely unaffected by different discharge scenarios. The 

validity of this and other assumptions are discussed in more detail in the Ecological Concerns section of 

this document; however, through the process of elimination, water depth emerged as the only steelhead, 

and dominant tidewater goby, habitat suitability parameter factored into the comparative analysis of 

alternative discharge scenarios. 

 

While juvenile steelhead rearing in an estuary may avoid excessively shallow waters (presumably due to 

an increased predation risk) and excessively deep waters (presumably due to decreased DO and food 

availability) (Boughton et al. 2017), the range of effective water depths usable to steelhead is relatively 

wide, as acknowledged in the Phase 3 Report. As such, a habitat parameter that is arguably one of the least 

limiting factors for steelhead estuarine habitat suitability, namely depth, is used as the sole factor for 

weighing discharge scenarios against each as a measure of potential future steelhead habitat suitability of 

the SCRE. The reliance on depth as the only habitat suitability factor inherently biases the comparative 

analysis toward greater discharges and thus, unsurprisingly, the results suggest that a 0% reduction in 

discharge (i.e., maintaining 100% discharge) would result in most suitable conditions for steelhead, while 

a 100% reduction (i.e., eliminating all discharges) would result in the lowest extent of “suitable” habitat. 

Moreover, the MEPDV recommendation provided in the report state (emphasis added): “Diversion volumes 

in excess of 40% (i.e., > 1.9 MGD) are not considered ecologically protective largely due to reductions in 
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physical habitat area of suitable depth for steelhead rearing.” In our opinion, the Phase 3 Report, by default, 

over-emphasizes the importance of water depth to steelhead habitat suitability, and by extension, over- 

emphasizes the importance of water depth to the overall ecological function of the SCRE. 

 

Similarly, we note that even if depth, and by extension habitat acreage, is viewed as an important factor 

determining estuarine habitat suitability for steelhead, an independent analysis conducted by the TRT using 

hypsometry data provided by Stillwater Sciences (see Table 1) indicates that even with a 70% reduction in 

discharge (Scenario 8), equilibrium conditions would provide an inundated surface area of approximately 

63 acres, approximately 29 acres of which would contain water depths equal to or exceeding 1.5 ft (0.5 m), 

and approximately 13.5 acres with water depths equal to or exceeding 2.5 ft (0.75 m) based on current 

lagoon morphology and not considering the effects of potential future campground restoration, which is 

estimated to create additional aquatic habitat at estimated depths of 2-3 ft even under a 100% discharge 

reduction scenario (cbec 2015), or changes in riverine freshwater inflows. A 100% reduction in discharges 

(Scenario 11) would provide a surface area of about 24 acres with approximately 7 acres of 1.5+ ft depths 

and about 2.4 acres of 2.5+ ft of depths. By comparison, Scott Creek Lagoon, the location of the Bond et 

al. (2008) and Hayes et al. (2008) research regarding estuarine rearing benefits for steelhead, has a surface 

area of approximately 4.5 acres with an average depth of 2.4 ft (0.7 m) (Hayes et al. 2011).We recognize 

that the Santa Clara River watershed area is significantly larger than that of the Scott Creek basin, but 

abundances of rearing juvenile steelhead in Scott Creek Lagoon are apparently far greater than in the SCRE 

at the current time (refer to Challenges for Steelhead below for a discussion of current steelhead utilization 

of the SCRE), and substantial recovery of the Santa Clara River steelhead population1 would likely need to 

occur before density-dependent pressures in the SCRE could possibly begin to become a quantifiable factor 

limiting the population. 

 

For tidewater goby, the quantity, or acreage, of aquatic habitat becomes a limiting factor in small coastal 

drainages that have ephemeral lagoons more subject to drying. The larger the aquatic feature; however, 

does not necessarily result in better habitat conditions and more secure populations of tidewater goby as 

populations in San Francisco Bay and Santa Margarita River have been lost. The USFWS considers habitat 

smaller than 5 acres less stable, with histories of extinction or extirpation; and the most stable populations 

of tidewater goby occur in habitats ranging in size from 5 to 125 acres (USWFS 2005). Under all discharge 

scenarios, the SCRE would remain above 5 acres, with even complete elimination of discharge still 

maintaining over 23 acres of aquatic habitat. Therefore, the acreage of aquatic habitat may be a less 

important factor, albeit an easier metric to quantify, for tidewater goby as the quality. The Phase 3 Report 

provides a summary of suitable habitat conditions for the species; however, discharge scenarios that 

promote water depths less than 2 meters, contain sandy substrate for spawning, eliminate out of season 

breach events (i.e., non-storm driven breaching characteristic of winter/spring) and reduce and/or eliminate 

non-native predatory aquatic species would provide better quality habitat for tidewater goby. The 

complexity of factors that contribute to the suitability of aquatic habitat for the species is not decipherable 

from a simplified metric of habitat acreage. 
 

 

 

 

 

 

 

 
 

1 Recognizing that substantial uncertainty regarding the mean annual run size that would represent viable southern 

California steelhead populations, the federal recovery plan for this Distinct Population Segment (DPS) (NMFS 

2012) uses a preliminary recovery target of an average of 4,150 spawners per year, persisting through a cycle of 

poor ocean conditions, within the larger watersheds of the range. 
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Table 1 – Area within various depth ranges for each scenario. 

Scenario No. 1 2 3 4 5 6 7 8 9 10 11 

MEPDV (%) 0 10 20 30 40 50 60 70 80 90 100 

Equil. WSE (ft) 10.2 9.8 9.3 8.8 8.1 7.5 7 6.4 5.8 5.3 4.7 

Area within Specified Depth Range (acres) 

Total 139.5 115.9 95.4 90.0 86.6 82.2 76.3 63.2 47.1 37.0 23.7 

0-0.5 ft 28.7 20.5 5.4 2.5 3.5 5.9 10.5 12.9 10.2 11.7 7.5 

0.5-1 ft 17.0 5.4 2.5 3.1 5.5 10.5 12.8 11.7 11.7 7.7 4.4 

1-1.5 ft 4.3 2.5 3.1 4.3 8.9 12.8 12.5 9.8 7.7 4.8 4.7 

1.5-2 ft 2.4 3.1 4.3 7.0 13.2 12.5 8.6 9.9 4.8 4.7 3.0 

2-2.5 ft 3.9 4.3 7.0 12.4 13.1 8.6 11.4 5.5 4.7 3.5 1.7 

2.5-3 ft 5.5 7.0 12.4 13.5 8.9 11.4 6.3 4.5 3.5 1.7 1.6 

3-3.5 ft 8.9 12.4 13.5 10.2 11.5 6.3 4.4 3.9 1.7 1.9 0.8 

3.5-4 ft 13.2 13.5 10.2 11.7 7.0 4.4 4.2 1.9 1.9 0.8 - 

4-4.5 ft 13.1 10.2 11.7 7.7 5.3 4.2 2.2 1.7 0.8 - - 

4.5-5 ft 8.9 11.7 7.7 4.8 4.2 2.2 1.8 1.3 - - - 

5-5.5 ft 11.5 7.7 4.8 4.7 2.2 1.8 1.5 0.1 - - - 

5.5-6 ft 7.0 4.8 4.7 3.5 1.8 1.5 0.2 - - - - 

6-6.5 ft 4.4 4.7 3.5 1.7 1.5 0.2 - - - - - 

6.5-7 ft 4.4 3.5 1.7 1.6 0.2 - - - - - - 

7-7.5 ft 2.6 1.7 1.6 1.2 - - - - - - - 

7.5-8 ft 1.7 1.6 1.2 - - - - - - - - 

8-8.5 ft 1.6 1.2 - - - - - - - - - 

8.5-9 ft 0.4 - - - - - - - - - - 

 

Water Balance Model 

 

The analysis provided in the Phase 3 Report relies heavily on a water balance model that was developed 

specifically for the SCRE. When applying this model, only the magnitude of discharge from the VWRF is 

varied between the various scenarios in order to provide a prediction of what an equilibrium water surface 

elevation within the SCRE would be, as well as the number of days a year in an open- or closed-mouth 

condition. From the predicted equilibrium water surface elevation, distinct areas are then predicted to 

become various habitat types (e.g., riparian, mudflat, open water, etc.) using a set of habitat evolution rules. 

 

The water balance model includes a number of inputs, and is, like all models, a simplification of reality. 
Some important hydrologic components may be estimated incorrectly or missing. The water balance model 
relies upon a large number of estimates to provide inflow and outflow from the SCRE. In some instances, 

the inputs are measured (e.g., precipitation, river flow2 or VWRF discharge), which provides a reduction  
in uncertainty for those components. 

 

Among the largest uncertainties occur with the groundwater inputs and outputs which are estimated with 

little data to corroborate the estimates. Water level data from wells bordering the SCRE are used along 

with textural descriptions of the subsurface and corresponding seepage areas, to provide estimates of flux 

for various zones around the SCRE. It is important to note that very few wells are available to the south of 

the SCRE in order to estimate that component of surface water-groundwater exchange. While there are no 

data available to evaluate the groundwater flux estimates, they are assumed to be correct, and any potential 

inaccuracies are handled with an unmeasured flow term that was    manipulated to improve the agreement 

 

2 While river flow is measured, the measurement location is not located at the edge of the water balance model’s 

domain, and some water may have been gained or lost prior to the flow entering the SCRE. For example, a large 

losing reach is present in the Santa Clara River downstream of the Vern Freeman Dam, which could significantly 

alter the volume being delivered to the SCRE. 
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between the model predictions and observed SCRE water levels. This unmeasured term results in the third 

largest hydrologic input to the model, following VWRF discharge and river discharge, and also results in 

an unrealistic temporary overfilling of the estuary following berm closure in reduced VWRF discharge 

scenarios. 

 

Perhaps the biggest challenge/concern is that there are no data to evaluate the predictive ability of the model 

under different VWRF discharge scenarios. VWRF is the largest component of the water budget, which is 

roughly four times the magnitude of river discharge, the next largest component. The model has been 

calibrated to periods with relatively high VWRF inflow, but data are not available to validate the model’s 

predictions under different VWRF inflow amounts. 

 

In addition, the model relies upon the current topography and bathymetry of the SCRE in the calculations 

performed. As noted in the Phase 3 Report, both the location of the berm and the morphology of the estuary 

change. In fact, the berm has migrated upwards of 1,000 ft inland since 2005. The location of the berm, 

the length of the berm and the shape of the SCRE are important characteristics that dictate the water budget, 

and it is likely that different results would occur with a different physical configuration (i.e., a different 

MEPDV could likely be selected). The report notes that the placement of dredging spoils along the coast 

north of the SCRE resulted in temporarily reduced rates of berm seepage, which highlights the importance 

of different morphological conditions both within the SCRE as well as along the coast. 

 

The model uses a simplified routine to estimate when the berm would breach based upon the water level in 

the SCRE. While this deterministic threshold approach is appealing in its simplicity, it leaves an extremely 

large factor, the wave climate, out of consideration. The threshold approach has been developed through 

empirical evidence, but it should be noted that the breaching elevation has changed many times through the 

course of the various studies. While it is used consistently across the scenarios, it is not a good predictor 

of when future “natural” breaches will occur. 

 

None of these comments regarding the water budget are novel, they have all been acknowledged and/or 

justified in the Phase 3 Report. However, due to the heavy level of reliance upon the outputs of the water 

balance model (i.e., predicted equilibrium water surface elevation, number of open mouth days, and 

hydrologic foundation for all water quality modeling/estimates), it is important that these limitations are 

adequately understood as opposed to a blind reliance on what the model predicts will occur under various 

VWRF discharge regimes. These limitations add to the uncertainty in assessing the MEPDV. 

 

Estuary Mixing Model 

 

The analysis provided in the Phase 3 Report relies upon an estuary mixing model to predict water quality 

conditions under reduced discharge scenarios. This model relies upon the results of the water balance 

model (discussed above) and observed or estimated concentrations of various parameters (e.g., 

conductivity, total nitrogen, phosphate). The Phase 3 Report concludes that the VWRF discharge is 

benefiting (i.e., diluting) the nutrient loading to the SCRE, and that without VWRF discharge, nutrient 

concentrations would be higher, due to a larger relative contribution for groundwater originating from the 

north bank. We find this conclusion very counterintuitive based on available data, and feel that the large 

amount of uncertainty in this analysis leads us to believe it should not be weighed in the MEPDV 

consideration. 

 

First, in comparing the seasonally predicted nutrient concentrations to the observed values (Table 4-4 of 

the Phase 3 Report), the model overpredicts the amount of total nitrogen and phosphate in 7 of the 8 seasonal 

estimates. For these 7 overpredicted values, the overprediction ranges from 47 to 588% for total nitrogen, 

and 51 to 392% for phosphate. The authors of the Phase 3 Report conclude in Section 4.3 that: “Extending 

the mixing model to nutrients (N, P) resulted in large overestimates of observed nutrient levels, suggesting 
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that biological uptake should be included in the assessment of future conditions.” While they reach this 

conclusion, they do not provide comparative results that include biological uptake to validate their mixing 

model. 

 

In Section 5.3.2.2, biological uptake is included in the mixing model that is used to compare various 

scenarios. In these results, when the model is applied for an idealized period (i.e., generalized inflows and 

concentrations), the nutrient concentration results for the Scenario 1 (0% diverted), are still considerably 

greater than the observed results reported in Table 4-4 of the Phase 3 Report. Thus, while including 

conservative levels of biological uptake does reduce the predicted nutrient concentrations, the estuary 

mixing model still does not do a good job of accurately predicting nutrient concentrations. While the cause 

of this overprediction is uncertain, it is likely that one or more of the assumed inputs to the mixing model 

is incorrect. Figure 3-40 and Table 3-22 of the Phase 3 Report provide summaries of the nutrient 

concentrations for various groundwater monitoring locations. These results show very high levels of 

nutrients in some of the groundwater wells. It is likely that these high concentrations are a probable source 

of the nutrient concentration overprediction of the model. The nutrient concentrations observed in these 

wells, may not accurately reflect the nutrient concentrations that are delivered to the river. In fact, the 

nutrient concentrations observed at R-1 or R-005 (which represent surface flow into the estuary) are much 

lower than the groundwater wells used, even though the source of this water at R-1 and R-005 is the shallow 

groundwater basin immediately upstream of the estuary underlying the river bed during periods without 

surface flow (which is the case during a closed mouth condition). Thus, aside from the wells recording 

percolating water from the VRWF wildlife ponds, the nutrient concentrations observed at R-1 or R-005 

most reflect actual nutrient inputs from groundwater to the estuary. While uncertain, it is highly likely that 

nutrient concentrations will be reduced through a reduction of VRWF discharge, rather than increased as 

the Phase 3 Report suggests. 

 

Analytical Hierarchy Process 

 

The Analytical Hierarchy Process (AHP) was selected by the City as the method to provide a quantitative 

assessment of VWRF discharge scenarios. There has been considerable research on AHP, many published 

papers (especially in China), and widespread applications in engineering, planning, and social sciences. 

The main use of AHP is for complex decision making where there are many factors involved that present 

competing choices. Rather than consider them in toto, the AHP breaks them down into multiple pair-wise 

comparisons that then allow participants to focus on individual comparisons. The mathematical 

underpinnings of the methodology come to play when factoring all of these comparisons together. The 

ultimate outcome is a quantitative assessment of the various possible solutions to the problem to assist the 

decision makers in evaluating a course of action. 

 

AHP is, no doubt, a powerful technique. However, as experience with this decision-making tool has 

expanded, so have the issues related to how to interpret the outcomes. This is particularly true as it relates 

to the level of uncertainty to give to both internal selections and to final rankings. As a result, a number of 

authors have suggested improvements to the basic AHP process using add-on mathematical programs or 

use of “fuzzy logic” (Reynolds 2001; Mendoza 2001). The addition of these “add-ons” can assist in 

evaluating uncertainty in model outcomes. In particular, where there is ambiguity in available information 

and/or greyness in the choices (vs. black and white), fuzzy set theory can better resolve the outcomes of 

multiple individual judgements (Sadiq and Tesfamariam 2009; Karimi et al. 2011). Other authors have 

presented stochastic techniques to handle the uncertainty associated with AHP, particularly as it relates to 

judgmental errors and inconsistencies in the pairwise comparisons (Eskandari 2007). 

 

Given the large amount of literature on AHP and its numerous modifications, it is not possible to highlight 

all the issues that must be considered when using this method. However, in the matter of selection of 

VWRF discharge, there are a number of areas of concern that can lead to uncertainty in the final outcome: 
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• The water balance model used to predict habitat types under various discharge scenarios has 

inherent assumptions and errors associated with various inputs and outputs in the model. We have 

provided extensive comments on these issues in this review and in previous submittals to the City 

and Stillwater Sciences. While changes have been made based on these submittals, some 

assumptions remain that we do not agree with and can certainly add to the level uncertainty. 

 

• The habitat models which predict future conditions under various discharges that cannot be verified 

due to lack of reference conditions, e.g. only 100% discharge can be considered accurate as the 

other scenarios cannot be tested with any reference observations. There may be considerable 

variation in actual distribution of habitats under lowered discharge scenarios. For example, aerial 

photos before the VWRF was constructed do not show a large extent of riparian vegetation in the 

SCRE (e.g 1947, 1967) so it is hard to believe that under zero discharge, the open water area would 

be significantly reduced as predicted in the model. 

 

• California Department of Parks and Recreation (California State Parks) is implementing a 

restoration plan for the campground area that can significantly change the amount of habitat that 

will be provided for fish and wildlife. When completed, it would alter the amount of habitat 

available at lower discharge scenarios for those fish and birds that are more depend on open water. 

 

• Habitat distributions and sizes generally drive the assessment of the value of the beneficial use. Of 

course, there are complex ecological factors involved which cannot be accurately modeled and 

these led to significant uncertainty in the outcome. The TRT has appreciated the opportunity to 

provide input on how to improve the model and how factors are evaluated but are limited by the 

available data and the underlying model outcomes. While the evaluation has been improved, we 

do not think it has eliminated uncertainty associated with the outcomes. 

 

• Habitat is generally considered to be of high value, however, invasive species (both plant and 

animal) may affect the quality of habitat under the various discharge scenarios. For example, under 

high discharge, the model predicts riparian being replaced by freshwater marsh when in reality it 

may be replaced by invasive Arundo. This would certainly not be a beneficial outcome. 

 

Without a substantial analysis of uncertainty associated with the AHP outcome (see Warren 2004), it is 

dangerous to put too much credence into some of the differences seen between final scores as shown for 

the various discharge scenarios. We suggest that the uncertainty factor is quite high at this stage in the 

analysis and therefore advise against using the AHP as the sole tool to make a decision on the MEPDV. 

 
 

ECOLOGICAL CONCERNS 
 

Altered Hydrology and Non-native Species 

 

The SCRE is a limited and unique ecological resource along the coast of Southern California, and is subject 

to significant physical, biological, and anthropogenic forces. Alteration of the SCRE over the past 150 

years has changed the areal extent, distribution, and ecological functionality of the habitat in the SCRE. 

These changes have impacted native fish and wildlife species and their habitat, including the Phase 3 Report 

target species, resulting in current conditions that afford reduced hydrologic variability and facilitates stable 

conditions that favor non-native species. 
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Current discharge levels, represented in Scenario 1, produce an artificially full, nutrient rich, freshwater 

system that leads to a more abiotic stable environment. In section 3.6.4.1, the Phase 3 Report draws a 

connection between the artificially stabilized conditions that dominate the SCRE, a reduction in seasonally 

appropriate breach events during drought conditions, and a shift in fish composition in the SCRE that is 

dominated by non-native species. This connection is consistent with previous publications on the 

establishment of non-native fish in California which found that high levels of human disturbance and 

alteration of natural flow dynamics favor successful establishment of non-native fishes (Moyle and Light 

1996; Moyle and Marchetti 2006). 

 

In the SCRE, a number of non-native aquatic species have become established and thrived in the system. 

These include several species that would prey on and/or compete with tidewater goby and steelhead, and 

include green sunfish (Lepomis cyanellus), Mississippi silverside (Menidia beryllina,) yellowfin goby 

(Acanthogobius flavimanus), African clawed frog (Xenopus laevis), and crayfish (Procambarus spp.). The 

prevalence of non-native species detrimental to the native SCRE species challenges the intuitive assumption 

that more perennial open water habitat is a desired baseline for the system. California fishes have evolved 

in variable and dynamic systems, and the conversion of these aquatic habitat to more stable environments 

(with more consistent depths, temperatures, salinities, etc.) results in favorable conditions for introduced 

species and diminished competitive advantage of native species (Marchetti and Moyle 2001). The shift in 

dominance of non-native fishes in the SCRE during the recent period of drought further provides evidence 

that the discharge from the VWRF directs the SCRE baseline to habitat more favorable of non-native 

species, as few seasonally appropriate breach events (winter/spring) and prolonged periods of stable 

freshwater contributed, if not drove, the abundance of non-native fishes and corresponding collapse of 

native fishes. 

 

The continued maintenance of non-native favored aquatic habitat conditions poses another unique threat to 

native fishes in the SCRE, which is the threat of new detrimental aquatic species becoming established. 

Estuaries are notoriously invaded systems; however, that is often due to boat and freighter ballast water 

(Matern et al. 2002). For the SCRE, which does not support commercial and recreational ports or berths, 

the threat of introduction through this vector is still surprisingly possible. The California Aqueduct System 

(aqueduct) draws water from the San Francisco Bay-Delta system and transports freshwater throughout 

Central and Southern California. The aqueduct has also resulted in the dispersal of non-native species and 

provides a unique link from the heavily invaded San Francisco Bay to the Santa Clara River watershed. 

Mississippi silverside, which has become the most abundant species of fish in the SCRE, was first recoded 

in the SCRE in 2007 with the vector of introduction believed to be the aqueduct (Swift et al. 2014). 

Mississippi silverside feed on larvae, and pose a significant risk to tidewater goby which have an 18 to 31 

day larval duration during which time the species would be susceptible to predation by Mississippi 

silverside (Spies et al. 2014; Swift et al. 2014). Another introduction to the Santa Clara River watershed 

from the California aqueduct is a species of goby that poses a significant risk to tidewater goby. Shimofuri 

goby (Tridentiger bifasciatus) is anticipated to directly compete with and prey on tidewater goby, should it 

reach the SCRE (Howard and Booth 2016). The more stable and favorable the SCRE habitat conditions 

are to the establishment of non-native species, the greater the potential is for the loss of native fish species. 

The prevalence of non-native species and continued potential for future introductions through the aqueduct 

supports a change in the current discharge regime in favor of more natural variability and flows. 

 

Restoring more natural variability and flows can have an impact on behavioral responses of native fishes, 

which is not considered with the modeled results and are not well suited for incorporation into a 

predominantly physical set of measured parameters. Fishes native to specific regions have been found to 

exhibit behavioral adaptations to local flooding regimes (Opperman et al. 2017). For the native fishes of 

SCRE, the current open water habitat is artificially elevated and is more reflective of the warm water areas 

more suitable to introduced species such as green sunfish, carp (Cyprinus spp.), and western mosquitofish 

(Gambusia affinis).  As discussed in section 3.3.6 of the Phase 3 Report, during winter months when   the 
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SCRE receives rainfall and would exhibit seasonally appropriate breaching periods, the SCRE filling rate 

during storm-induced river flows occurs rapidly and causes a higher overall volume when sandbar 

breaching occurs. Winters flows are entering a largely stabilized and artificially full pool of water in the 

SCRE, and would have limited floodplain area to inundate. Behavioral cues that would occur during estuary 

filling in a more natural flow hydrology, where a smaller perennial estuary pool would fill and flood 

adjacent wetland and riparian areas, are likely diminished or truncated. 

 

The artificially elevated SCRE level challenges not only native fish but nesting shorebirds as well. Nest 

monitoring work by California State Parks biologists have documented the loss of two western snowy 

plover nests and one American avocet due to rising SCRE waters (CSP 2017 pers comm). Shorebird nesting 

can also be threatened by bank erosion and washouts associated with estuary breaching events. 

 

Natural flow hydrology, restoration of floodplain areas and a reduction in the full bathtub baseline 

condition, would also allow the SCRE to be shaped and influenced by more storm events. Annual variations 

in sediment deposition and scour is a natural process in rivers, and is reflective of the dynamic characteristic 

of estuaries. The Phase 3 Report provides potential vegetation evolution models and open water depth 

ranges under the various discharge scenarios; however, geomorphic changes and variability resulting from 

storm events would shape and alter the habitat and are not reflected in the models. It can be argued that the 

most stable state of the SCRE is maintained by keeping the current discharge level, where an estuary stage 

at 10 ft maintains a set amount of open water habitat ringed by wetland and riparian, and is less subject to 

scour and depositional forces characteristic of storm events and high flows, and would be most reflective 

of the Phase 3 Report predictive models. The lower estuary stages are unlikely to follow the successional 

models or maintain their existing depths, as high water events would likely exert greater influence on 

vegetation distribution, scoured depths, and deposition of sediment. 

 

Challenges for Tidewater Goby 

 

For tidewater goby, an endangered species endemic to California coastal estuaries, the species life history 

is tied to the habitat within the SCRE. Unlike the other focal species, the tidewater goby completes its 

entire life cycle within SCRE aquatic habitat, and is therefore particularly impacted by SCRE habitat 

changes. Tidewater goby evolved within the dynamic environment of coastal California estuaries, and is 

therefore tolerant of a wide range of abiotic conditions (Chamberlain 2006). Where present, the tidewater 

goby is typically the most abundant species; however, the annual variation can be high as the species 

typically only lives for one year in the wild (USFWS 2005). The annual variation in tidewater goby 

population can also make the species particularly susceptible to stochastic events (Swenson 1999). 

 

Data for the SCRE, presented in Fig 3-49 of the Phase 3 Report, has shown a steep decline in the tidewater 

goby population, with no individuals encountered in 2013 and 2014, and only a small number found in 

2015 and 2016. This period of time corresponds to an increase in non-native fish in the SCRE and an 

apparent shift in fish abundance dominated by non-native species. Non-native species are a significant 

threat to stable tidewater goby populations, as they can directly prey on larval, juvenile, and adult life stages 

and can exert competitive pressure for food resources and space (USFWS 2005). For the SCRE, USFWS 

has identified several known threats to tidewater goby, which includes the presence of non-native fish and 

frog species, habitat degradation caused by breaching and stream channelization, and point source pollution 

from wastewater discharge. The previous sections discussion on non-native species and the altered 

hydrologic state of the SCRE has a direct impact on tidewater goby. 

 

Out of season breaching events pose a direct and potentially significant risk to the tidewater goby population 

of the SCRE. During winter and spring storms, when coastal estuaries typically breach as the result of 

precipitation events, tidewater goby adults may exhibit a limited marine dispersal (usually less than 15km) 

to similar estuarine habitat primarily in the direction of the nearshore current (Earl et al. 2009).  During an 
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out of season breach, when similar habitats in adjacent watersheds are unlikely to also be connected to the 

marine environment, there is very little chance that adult tidewater goby washed out of the SCRE would be 

able to disperse to suitable habitat and are more likely to be lost. Furthermore, marine dispersal appears to 

be limited to the adult stage as juveniles and larvae experience high rates of mortality when salinities 

approach 26 ppt (Spies et al. 2014). Seasonally appropriate breaching events occur most frequently during 

winter months when tidewater goby reproduction is low and larvae are less likely to be present (Spies et al. 

2014). Breach events during the summer and fall; however, can have a direct impact on tidewater goby 

reproductive success by washing larvae and juveniles into the marine environment where they are unable 

to survive. As discussed in the Phase 3 Report, numerous out of season, i.e. artificial non-precipitation 

driven, breach events have occurred in the SCRE, and it’s possible that these stochastic events are 

challenging the population stability of tidewater goby in the SCRE. 

 

Challenges for Steelhead 

 

The potential value of properly functioning, seasonally-closed estuaries to steelhead populations has been 

documented extensively by researchers such as Smith (1990), Bond et al. (2008), and Hayes et al. (2008). 

Growth rates of juvenile steelhead rearing in intermittently-closed estuaries have been shown to be among 

the highest reported in the literature for the species, and are much higher than those of their upstream 

counterparts (Bond et al., 2008; Hayes et al. 2008). Moreover, juvenile steelhead rearing in these estuaries 

disproportionally compose the majority of returning adults even though they constitute a minority of the 

out-migrants (Bond et al. 2008). The higher adult return rates of estuarine-reared steelhead are attributed 

to the larger smolt size at ocean entry, which increases ocean survival (Hayes et al. 2008; Bond et al. 2008). 

 

However, as summarized by Matsubu et al. (2017), intermittently-closed estuaries “create a conundrum” 

for diadromous species such as steelhead. Although often considered productive, changes in estuarine 

water quality conditions can be so sudden and severe that they cause mortality. For example, unseasonal 

lagoon breaches have been linked to largescale fish kills, including steelhead, in Pescadero Lagoon in San 

Mateo County (Sloan 2006; Jankovitz 2016) and other estuaries where stratification can lead to hypoxic 

conditions near the bottom of the water column and rapid lagoon draining mixes waters low in dissolved 

oxygen throughout the system. Although observations of steelhead in the SCRE have been rare, seven dead 

steelhead, ranging in size from 227 mm to 310 mm, were observed after a reportedly artificial breach of the 

SCRE on September 17, 2010 (Cardno/Entrix 2010), apparently confirming the potentially detrimental 

effects of unseasonal breaches. 

 

Hayes et al. (2008) provided valuable insights into the extensive life history plasticity of steelhead in central 

California coast watersheds, with the extent of estuarine residence and rearing varying considerably among 

different life history pathways. Hayes et al. (2008) documented some age 0+ juveniles migrating down to 

the estuary within just a few months of emergence, some spending 1-2 years rearing in the upper watershed 

before migrating to the estuary to rear for 1-10 months prior to ocean entry, and yet others rearing almost 

exclusively in freshwater before emigrating to the ocean with little to no time spent in the estuary. 

Additionally, Hayes et al. (2011) showed that many juvenile steelhead that recruit to the lagoon in summer 

return upstream to the stream environment in the fall prior to the first winter sandbar breach when water 

quality conditions deteriorate, and subsequently migrate back down to the estuary the following spring. 

More recent work by the NMFS Southwest Science Center showed that juveniles rearing in a seasonally 

closed estuary may retreat upstream and then return back down to the estuary several times during the 

summer and fall closed period, presumably in response to changing water quality conditions. Due to the 

typical lack of summer and fall hydrologic surface connectivity in the lower Santa Clara River, this common 

escape strategy is not available to steelhead rearing in the SCRE. 

 

Southern California steelhead populations have not been adequately investigated to determine whether, or 

to what extent they may exhibit an estuarine-rearing life history strategy in various watersheds (NMFS 
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2012; Anderson and Ambrose 2011). We note that the documented benefit of estuarine rearing for steelhead 

is the increased smolt size at ocean entry attained through this life history strategy, and smolts documented 

at Vern Freeman Dam (e.g. Howard and Gray 2010) during outmigration are already within the range of 

smolt sizes documented by Bond et al. (2008) to represent estuarine-reared steelhead with higher ocean 

survival and adult returns. In other words, by the time Santa Clara River smolts migrate downstream toward 

the ocean, they have generally already attained the size typically associated with high ocean survival, 

although this is not the case for all smolt, and increasing in size once in the estuary would expect to 

contribute to higher rates of ocean survival, which is already low for the species. Hayes et al. (2008) suggest 

steelhead in the southern portion of their range may benefit from better winter growing conditions than 

those in northern latitude streams due to milder temperatures and better food production. Therefore, it is 

not known whether southern California steelhead are as dependent upon the high productivity afforded by 

estuarine rearing further north in the species’ range. While it is unknown whether the seven post-breach 

steelhead mortalities that were observed in the SCRE in September 2010 entered the SCRE volitionally as 

smolts or even parr, it should be noted that the sandbar at the mouth of the estuary that year closed on May 

11 and remained closed throughout the summer and early fall. Meanwhile, the United Water Conservation 

District captured a total of 32 steelhead smolts at Vern Freeman Dam upstream of the SCRE between May 

12 and July 19 and released them to the closed SCRE (Howard and Gray 2010). No other juvenile steelhead 

observations have been reported from the SCRE during multiple surveys, although it should be noted that 

at least the recent surveys used survey equipment and methodologies specifically targeting tidewater gobies, 

and the absence of steelhead in the survey results do not prove the absence of juvenile steelhead in the 

SCRE. A total of only 210 young-of-the-year steelhead, the life-stage most likely to utilize the estuary for 

extended summer rearing, have been documented moving downstream toward the SCRE at Vern Freeman 

Dam between 1993-2014 (Booth 2016). These were typically relocated back upstream to freshwater 

habitats by United Water Conservation District staff, and this practice (terminated in 2014) may have 

contributed to the apparent lack of documented observations. Moreover, poor Santa Clara River flow 

conditions between Vern Freeman Dam and the SCRE during recent drought years likely resulted in limited 

migration opportunities coincident with the absence (since 2014) of steelhead trucking operations to the 

SCRE. 

 

There currently is not enough information to determine whether the apparent under-utilization of the SCRE 

by rearing steelhead is due to a historic absence or underrepresentation of an estuarine-rearing life history 

strategy among southern California steelhead, or the result of significant land use pressures and habitat 

modifications brought about by human development (e.g., water diversions, agricultural runoff, 

infrastructure encroachment) in addition to VWRF discharge contaminants. However, we can be fairly 

certain that southern steelhead life history strategies did not evolve around a dependence on 

anthropomorphic discharges of tertiary treated wastewater to estuarine habitats. While the steady inflow 

of freshwater VWRF discharges to the SCRE may be argued to provide a surrogate for the summer stream 

baseflow inputs more commonly present in central and northern California estuaries, the concomitant 

addition of known pollutants such as nutrients, heavy metals, and contaminants of emerging concerns raise 

serious concerns regarding the overall value and suitability of VWRF discharges to the SCRE. The Phase 

3 studies investigated the individual concentrations of a wide range of pollutants and concluded that these 

were either generally below levels considered to be harmful or lethal to aquatic life (e.g., metals) or present 

in such high background levels (e.g., nutrients) as to be largely unaffected by VWRF discharges. However, 

the cumulative and synergistic effects of these pollutants remain largely unknown. For example, the Phase 

3 Report acknowledges that benthic macroinvertebrate community structure of the SCRE has been 

documented to vary “considerably from other estuaries” and to be dominated by taxa that are tolerant of 

disturbance and pollution. Recorded invertebrate abundances and diversity are generally low in the SCRE. 

The Phase 3 Report notes that low diversity and abundance “may not be an uncommon phenomenon in 

southern California estuaries” and that the analysis of basic water quality parameters (DO, temperature, 

salinity, pH) showed no relationship to invertebrate abundance and taxa richness. However, the effects of 

cumulative exposure to pollutants on invertebrates were not analyzed, but may be important to consider 
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given the dominance of pollution-tolerant taxa in the SCRE. High abundances of invertebrate food 

resources in functioning estuaries are recognized as the primary reason for the documented benefits of these 

systems to rearing steelhead (e.g. Smith 1990; Hayes 2008), and conversely, the absence of high secondary 

productivity renders these benefits unrealized. 

 

A Currently Compromised System 

 

We recognize the inherent difficulties in predicting the ecological effects of changed discharges to the 

SCRE, and understand the logical progression that has resulted in the recommended MEPDV. However, 

the resulting emphasis of physical habitat extent over water quality factors that are insufficiently analyzed 

to predict future conditions, lead us to question the utility, and therefore validity, of the recommendation in 

the Phase III Report. Moreover, external factors such as implementation of the California State Parks 

campground restoration project and potential changes to United Water Conservation District’s water 

diversion operations at Vern Freeman Dam were not analyzed in the Phase III Report, but may have 

significant influences over future habitat extent and quality in the SCRE, including increased aquatic habitat 

area and freshwater inflows. As discussed above, the reasons behind the apparently limited utilization of 

the SCRE by steelhead are not fully understood, but using currently impaired conditions as the standard 

against which potential reductions in discharge are judged based on habitat extent is a flawed approach in 

our opinion. If steelhead utilization of the SCRE was historically more prevalent than currently 

documented, incremental management changes aimed at approximating historic conditions would be 

expected to result in more ecologically protective conditions. If, on the other hand, estuarine rearing was 

never an important component of the Santa Clara River steelhead life history strategies, retaining a 

minimum of 60% of current discharge levels to protect against excessive reductions in physical habitat area 

for steelhead, as recommended in the Phase 3 Report, would be superfluous and misguided. Ultimately, 

the concept of managing for, among other beneficial uses, steelhead recovery with wastewater discharges 

runs counter to sound ecological restoration principles. 

 

For tidewater goby, the current condition of the SCRE is compromised and trends in favor of introduced 

non-native species that can exert a substantial pressure on the tidewater goby population. The concept that 

more habitat (i.e., greater open water area) is more beneficial for tidewater goby overly simplifies the biotic 

interactions that are integrated into the habitat. We would point out that if a greater quantity of habitat 

would provide conditions that are favorable for non-native fishes, then these discharge options are less 

favorable and should be managed to allow greater variability and more natural flow conditions that are 

more sympatric with the ecological compatibility of tidewater goby and less so for the non-native species. 

By maintaining a fuller estuary for the sake of habitat quantity, the management decision would ignore the 

importance of habitat quality and continuing to stack the deck against tidewater goby. 

 
 

MEPDV RECOMMENDATION 
 

We believe that the MEPDV needs to be determined based on key ecological considerations as discussed 

above. While we accept that beneficial uses are a regulatory basis for a decision by the Regional Board 

and should be evaluated thorough a rigorous non-subjective approach such as the AHP, but it is extremely 

important to place the restoration of the natural ecology of the SCRE as an underpinning to any final 

decision.  We argue that such a decision needs to consider the following: 

 

• Allow for the dynamic nature of the river mouth to change and alter habitat conditions through time 

through processes of scour, deposition, transitional habitat and floodplain, 

• Restore natural variability and flow on a seasonal and inter-annual basis, 

• Improve water quality conditions for native fish, birds, and aquatic invertebrates, 
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• Assure reduction in non-native plants and animals within the SCRE, and 

• Reduce out of season breaching events. 

 

We recognize that SCRE is also impacted by human influences and is likely to change in the future due to 

influences outside the control of the VWRF such as sea level rise, changing precipitation patterns, 

discharges from other sources, and actions by California State Parks to manage their property—for 

recreation as well as for approximately 42 acres of restoration. These uncontrollable influences argue for 

the greatest flexibility in discharge options whereas engineering of a treatment facility and regulatory 

processes may argue for less flexibility and greater certainty and predictability. Some of this conflict can 

be resolved through adaptive management; however, once a facility is constructed and operating it may be 

difficult or impossible to increase or decrease flows so a decision must be made that provides the overall 

best balance while achieving some flexibility. 

 

The MEPDV as defined in the Phase 3 Report is the maximum ecologically protective diversion volume or 

the maximum average annual flow that could be diverted from the SCRE while still protecting ecological 

functions of the SCRE. It should not be interpreted as the flow that achieves the maximum AHP score for 

beneficial uses, but rather the score that only allows that discharge volume that is proven to be beneficial 

to the ecology of the system. In other words, starting from zero discharge, what discharge should be allowed 

that will provide benefits without harming the natural ecological attributes listed above. This discharge 

volume also needs to be evaluated in terms of the uncertainties associated with the AHP outcomes, e.g. to 

not allow higher discharges to occur if there was substantial uncertainty that such a discharge would be 

harmful. In our view, the starting point should be zero discharge (100% diversion) with incremental 

discharge being evaluated only as a means to consider if there is substantial benefit to ecological functioning 

of the SCRE. 

 

We strongly disagree with the statement in the Phase 3 Report that: 

 

“On balance, current VWRF discharge provides a fuller realization of existing beneficial 

uses of the SCRE relative to the absence of all VWRF discharge.” 

 

The Phase 3 Report also states that: 

 

“Scenarios 2 and 3 (10 and 20% reduction) result in only minor decreases in realization. 

However, greater than 20% reductions in VWRF Discharge result in significant declines.” 

 

This is not the correct manner in which to interpret how much discharge should be allowed and the City 

should not argue discharge from the reduction standpoint—but from the increasing standpoint based on 

zero discharge. 

 

We understand that the City is undertaking further revisions of its AHP analysis and most recently has 

recommended a 40% reduction (Scenario 5) in current authorized discharge as most protective of beneficial 

uses and does not result in take of listed species. We only have the presentation materials and no update in 

the confidential Phase 3 Report that supports that determination. We certainly agree that current levels of 

discharge, while maximizing an AHP score, do not meet the MEDPV requirement and do not allow for 

natural processes to occur within the estuary. 

 

However, in the analysis provided to the agencies, Scenario 5 has a 75% Priority Score as a percent of 

maximum weighted score. Subsequently, in the PowerPoint presented at the agency meeting, Scenario 5 

has a score of 82% and is the same score as Scenario 7 which represents a 60% reduction. 
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In our view, based on the level of uncertainty likely to exist in the AHP ranking, either Scenario 8 (70% 

reduction) or 9 (80% reduction) is ‘significantly different’ and would represent the most likely amount of 

discharge that should be allowed into the estuary that would promote natural processes to occur and would 

be supportive of native fishes, both listed and non-listed species. It is our view that this recommendation 

will result in the most likely average monthly discharge into the estuary that could be characterized as 

“beneficial” without causing adverse harm to SCRE. Assuming the landscape models are correct, it will 

result in sufficient area for steelhead and goby rearing and foraging habitat by providing sufficient open 

water area (61-70 acres not including the proposed California State Parks Restoration Area) and will support 

sufficient snowy plover and least tern foraging habitat without potential damaging flooding to nesting areas. 

We also believe that these scenarios substantially reduce the risk of unseasonable breaches to the ocean in 

the summer months. 

 

We recognize that there is a desire to have a steady state discharge authorization for practical and economic 

reasons. However, if flexibility existed in discharge scenarios, we will favor one in which discharge during 

winter and spring months is higher and during summer and fall months is lower. This would be more 

equivalent to natural conditions in the estuary. We would also be in favor of allowing higher winter and 

spring discharge rates than under our recommended MEPDV. Such variation in discharge should be 

thoroughly considered as reclaimed water is in higher demand in the dry season and storage would not 

necessarily be a problem. 

 

We also recognize that discharge reduction while providing some beneficial water to SCRE, there are issues 

that may need to be resolved through an adaptive management plan to be prepared by VWRF. We 

recommend that such an adaptive management plan include: 

 

• Monitoring of habitat distribution and type under the MEPDV 

• Monitoring of water quality parameters such as temperature and salinity 

• Invasive species monitoring that may have an effect on habitat quality 

• Performance standards developed from the Phase III studies and AHP factors 

• Triggers to initiate additional analysis or study to see if failure to meet performance standards is 

related to the MEDPV 

• Possible additional actions to remedy problems that shown to be the result of the MEDPV. 

Proposed actions do not necessarily need to result in a change in the discharge that is allowed by 

the RWQCB and designed into the facility, but could include some additional restoration or 

management actions within the SCRE. 

 

We believe that a robust adaptive management plan will address the uncertainties with the recommended 

MEDPV and should be part of the overall approval by the RWQCB. 

 
 

RECOMMENDATIONS FOR ONGOING ANALYSIS 
 

As noted previously, the water budget modeling that has been relied upon reflects the current condition of 

the SCRE in a simplified form. It is likely that a given VWRF discharge amount will result in a different 

equilibrium water level within the SCRE than the predicted value. It is also likely that habitat types may 

not exactly match what the habitat evolution model predicted, even before the morphology of the system 

changes. Due to the level of uncertainty regarding the results of the modeling conducted (i.e., water balance, 

water quality, habitat evolution), it is very important that an adaptive management framework be embraced 

early in this effort. 
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A modification to the magnitude of VWRF discharge should be made relying upon the available data, 

predictive tools, and judgment; however, that magnitude may need to be further adjusted based upon 

monitoring data collected during the future condition. While the equilibrium water level is an important 

component of the habitat that remains, or is altered, it should not overshadow the potential water quality 

effects of reducing the amount of effluent discharged to the SCRE. While data from groundwater wells 

were used to as inputs to the water quality modeling, there is a distinct possibility that the data used does 

not accurately represent all of the groundwater entering the estuary, and a reduction in VWRF discharge 

could result in substantially lower nutrient inputs to the SCRE. Given the degraded current state of the 

SCRE, the quality of the water is likely much more important than the quantity of the water. 

 

Furthermore, an adaptive management approach is also vital because many components of the system are 

in flux. As discussed, the shape of the estuary and the beach and nearshore will continue to evolve in 

response to floods and swells. Any change to the morphology of the SCRE will affect the components of 

the water balance, and the potential for the development and extent of various habitat types. Likewise, sea 

level rise will also have a significant effect on the morphology of the estuary, and the components of the 

water budget. While these changes will not likely be significant in the immediate future, the effects of sea 

level rise will certainly be seen within the time frame of the permit in question. 

 

In addition to changes that result from runoff or coastal conditions, the morphology of the estuary will 

likely change in the near future as a result of the planned habitat restoration project that is underway for the 

McGrath State Beach Campground. An extensive stakeholder outreach effort has already occurred, 

resulting in a feasibility study, which included 30% complete design drawings that provide for a larger 

estuary. Funds have been allocated in the State’s budget, and the next phase of the project, 65% designs 

and permitting, have already been initiated by State Parks. The proposed habitat enhancement project will 

likely result in greater areas of inundated habitat as compared to the current condition, which suggests the 

same amount of habitat may be supported by a smaller amount of VWRF discharge to the SCRE. 

 

Potential changes to the amount of water flowing down the Santa Clara River will also affect the SCRE’s 

water balance. United Water Conservation District is in the process of preparing a Multi-Species Habitat 

Conservation Plan, where several operational scenarios have been suggested, many of which would result 

in less water flowing down the Santa Clara River below Vern Freeman Dam. In addition, a lawsuit is 

underway, set to go to trial in 2017, that could result in greater amounts of water being released to the Santa 

Clara River below Vern Freeman Dam. In short, the amount of water flowing down the Santa Clara River 

could be more or less in the near future as a result of these processes. 

 

The proliferation of exotic species also needs to be carefully considered, and adaptively managed for. The 

current hydrologic regime is benefiting a number of exotic species in the SCRE. While it is possible to 

make informed estimates as to how changes in the amount of VWRF discharge will impact or benefit the 

exotic species present, there is still considerable uncertainty in these estimates. Furthermore, new exotic 

species will likely colonize the SCRE, and have the potential to impact native species to an even greater 

degree than present. 

 

With all of this uncertainty regarding the system and its future geomorphic and ecological trajectory, an 

adaptive management approach is essential. A trial period should be used where a reduced amount of 

VWRF discharge is provided to the estuary. Monitoring data from this period should then be used to test 

the assumptions utilized in this effort, to better understand the water balance and the water quality of the 

system. It is possible that the initial VWRF discharge amount will provide for the beneficial uses that the 

SCRE provides, but it is also possible, that with more data (particularly more data collected during a 

significantly reduced VWRF discharge) a different amount of VWRF discharge will be determined to be 

necessary to provide for the beneficial uses within the SCRE. 
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Michael Podlech, aquatic ecologist 

Michael Josselyn WRA, Inc. estuarine ecologist 

Dan Chase, WRA, Inc. fisheries ecologist 

 

June 30, 2017 
 
 

The following comments are provided following the review of May 2017 Confidential Draft 

from the City of Ventura Special Studies – Phase 3: Assessment of the Physical and Biological 

Conditions of the Santa Clara River Estuary, Ventura County, California. At this time in our 

review, our focus on the Assumptions used and the Habitat Suitability Criteria. We are also 

commenting on any additional analyses that may be desirable prior to re-runs of the model. 

 

1.0 Comments on Assumptions 

 

General assumptions 

 

1) Assumption 2 needs more explanation of the habitat types evaluated, especially within the 

wetland category. There may be habitat types such as mudflat and/or unvegetated shallow water 

that have benefits to shorebirds whereas deeper open water may be more beneficial to benthic 

invertebrates. 

 

Recommend explanation of habitat types and relationship to the species that are most affected 

by changes in habitat type. Include more definition of the habitat types evaluated and consider 

adding categories within wetland category. 

 

2) Assumption 4 needs more explanation related to how focal species can be surrogates to more 

abundant and common species. Steelhead is a migratory species and tidewater goby is more 

tolerant to estuarine conditions than perhaps other species. Least tern and snowy plover are not 

representative of the more common shorebirds present in the lagoon. 
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Recommend cross walk table of how focal species relate to the more common estuarine and 

marine species present in the SCRE. 

 

Habitat suitability 

 

1) Assumption 1 may need more explanation and/or additional focal species added to the 

analysis. 

 

Recommend table showing how focal species relate to other more common fish and wildlife in 

the SCRE.  Also consider more recent literature such as: 

 

Caro, T.M. and G. O’Doherty. 1999. On the use of surrogate species in conservation biology. 

Conservation Biology 13(4): 805-814. 

Siddig, A.A.H., A.M. Ellison, A. Ochs, C. Villar-Leeman, and M.K. Lau. 2015. How do 

ecologists select and use indicator species to monitor ecological change? Insights from 

14 years of publication in Ecological Indicators.  Ecological Indicators 60: 223-230. 

 

2) Assumption 2 builds on Assumption 1. In other words, assuming that the four focal species 

represent the rest of the aquatic and avian species using SCRE, the model assumes that the 

physical habitats available under various discharge scenarios and water quality parameters will 

then be representative of habitat requirements of all other species. 

 

Recommend (same as above) 

 

3) Please provide examples of variable that were excluded from the analysis for Assumption 4. 

 

Modeled changes in vegetation community and habitat types 

 

1) WRA conducted survey information for the restoration plan at McGrath State Park and found 

the following as it relates to elevation of various vegetation types. This was done in relationship 

to NAVD 88 and is provided in the graph below.  Water elevations for vegetation communities 

in the City study was reported at equilibrium water surface elevation (WSE). Can you please 

check to see that these two data sets are in general agreement and, if there are discrepancies, how 

they may be resolved? 

 

Also, note that Arundo can become established in the freshwater portions of the Estuary 

(depending upon inflows) and maybe come dominant over time. This species should be 

considered a degradation of conditions in the Estuary, but is not clear how such habitat change is 

evaluated in the model. Presumably it is considered within the freshwater marsh component; 

however, its habitat value would be less to wildlife species and it can reduce mudflat areas. 

 

Finally, does the model allow for vegetation establishment along the fringes should water levels 

be lowered over several years? 
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Recommend the model be adjusted to be consistent with the elevational data collected by WRA 

and that the model consider if Arundo becomes more dominant due to WSE within its suitable 

range and salinity is reduced to allow Arundo establishment. 
 

 

 

Water quality conditions 

 

1) While Assumption 5 may or may not be valid, it is insufficiently supported in the report. 

While occasional references to the spot-check water quality profiles and summaries of seasonal 

averages (e.g., Table 3-5) are provided, very little detailed analysis of the sonde data is 

presented. A closer look at these data suggest that the “well mixed” assumption may not be valid 

during significant periods of time. For example, water temperature data for the South sonde 

location (unfortunately the only site for which continuous data are available at different depths) 

suggest ecologically significant differences in surface and bottom temperatures. The graph below 

shows South sonde surface (red) and South sonde bottom (blue) temperatures from June, 1, 2015 

through October 31, 2015, a period of time when the mouth of the SCRE was consistently 

closed. The graph clearly shows a relatively consistent 2-4 degree Celsius (C) difference between 

the surface and bottom sensors. The surface temperatures are generally within a range that would 

be considered stressful to steelhead, while the bottom temperatures are well within a suitable 

range. In addition to the vertical variation shown below, the data presented in Figure 3-34 show 

the spatial variation in temperature at different sites can vary by up to 3 degrees C as compared 

to the computed average temperature. 
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Recommend discussing the implications of these observed temperature differences in terms of 

habitat suitability and as they relate to the “fully mixed” assumption. 
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2) We recognize that data from the South bottom sonde were excluded from the analysis for 

approximately half of August 2015 (8/12-8-28) and almost all of September 2015 (9/2-9/28) 

(Table 2-3). The justification for the frequent and extensive data exclusions during the study 

period is provided in Section 2.2.3, which states that “[b]ased upon comparisons with in situ DO 

readings from the deployed sonde and spot checks from a recently calibrated unit, all data 

showing deviations greater than 2 mg/L at retrieval were considered out of range and flagged for 

exclusion.” While not entirely clear, this statement seems to indicate that the data from all probes 

on a given sonde, including the temperature and salinity probes, were excluded based on 

observed inconsistencies in dissolved oxygen data. 

 

Given that DO and temperature are measured on separate probes, and the DO probe is far more 

prone to malfunction (e.g., wiper malfunction), it does not appear reasonable to exclude 

temperature and salinity data based on DO probe malfunction. Moreover, it should be noted that 

temperature data from the surface sonde were not excluded from the analysis during the time 

periods when the bottom data were excluded, yet the surface and bottom temperature probes 

appeared to be tracking very consistently throughout the June-October monitoring period, both 

during excluded and non-excluded data periods. As such, we do not see a compelling reason to 

exclude the South sonde bottom temperature data from the analysis. 

 

Recommend either providing justification for the exclusion of South sonde bottom temperatures 

in August and September 2015 and other periods, or revising the assumption of well-mixed 

conditions, at least for temperature. 

 

3) As mentioned above, the qualitative water quality analysis described in the deliberative review 

draft appears to have been based primarily on the results of spot-check water quality profiles, 

particularly as it relates to supporting the “well mixed” assumption. However, accepting the 
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caveat of the potentially unresolved validity of the excluded South sonde bottom water 

temperature data discussed above, we note that seemingly significant inconsistencies between 

water temperatures profiles collected at the South sonde and continuous sonde data recorded 

before and after the profile was taken. For example, the August 12, 2015 (Figure D-19) and 

August 27, 2015 (Figure D-20) profiles for the South sonde do appear to support the assumption 

of vertically mixed water temperatures, yet the bracketing sonde data suggest a 3-4 C difference 

between surface and bottom temperatures. If, as we suggest above, the excluded bottom sonde 

temperature data should not be excluded, the observed inconsistencies between sonde and profile 

data raise doubts about profile data at other locations (e.g., north and central sondes) where we 

do not have concurrent continuous data at different depths. 

 

While extensive analysis of the data is beyond the scope of this review, we also note substantial 

inconsistencies between continuous and instantaneous measurements for dissolved oxygen data 

at the Central sonde (Figure 3-31), and for water temperature and dissolved oxygen data at the 

North sonde (Figure 3-32). As you may recall, our recommendations during the workplan 

development phase for these studies, we strongly encouraged the City to deploy sondes at 

varying depths at multiple locations, but were repeatedly told that the well-mixed conditions of 

the SCRE during closed conditions did not warrant the expense and effort of more extensive 

sonde deployment. The City did, however, agree to deploy surface and bottom sondes at the 

South location to justify the well-mixed assumption. Based on the sonde data we have reviewed 

for this location, this assumption does not always appear to be valid, at least for water 

temperature, and the lack of continuous data at different depths at other location now appears to 

potentially compromise the analysis. 

 

Recommend providing (a) an analysis of the noted inconsistencies between continuous and 

instantaneous data, (b) a justification for the apparent prioritization of instantaneous data over 

continuous data in the analysis, and (c) a thorough discussion of the potential implications of 

limited sonde data on the overall analysis and conclusions. 

 

4) Based on an initial review of salinity and dissolved oxygen data at the South sondes, it appears 

that vertically mixed conditions may be present for those water quality parameters. This raises 

the question of why water temperatures appear to be considerably cooler at the bottom. We note 

that most of the groundwater data collected during the Phase III and prior studies indicate cooler 

than ambient temperatures, as would be expected of groundwater. There appears to be a distinct 

possibility that groundwater inflows may be providing thermal refugia in the SCRE. 

 

While the use of thermal refugia by steelhead and other salmonids has been well established in 

freshwater systems, recent research in the Russian River estuary show that juvenile steelhead 

responded to closed sandbar conditions by moving considerable distances before aggregating 

near thermal refugia (Matsubu et al., 2017). The researchers conclude that their findings “show 

the importance of recognizing these strategies when contemplating changes to estuary 

management and highlight the significance of tributary hydrogeomorphic processes and 

groundwater linkages in subwatersheds that are sources of cool water for thermal refugia in 

intermittently closed estuaries.” 
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Recommend a comprehensive discussion of available surface and groundwater temperature 

data, the potential for groundwater inflows, and the ecological benefits of such potential inflows, 

in terms of habitat suitability under existing and reduced VWRF discharges. In addition, it is 

likely that temperature modeling is required in order to quantify differences in resulting thermal 

regimes due to effluent reduction scenarios. 

 

Matsubu, W., C. A. Simenstad, and G. E. Horton. 2017. Juvenile steelhead locate coldwater 

refugia in an intermittently closed estuary, Transactions of the American Fisheries 

Society, 146:4, 680-695. 

 

Beneficial Use Assessment 

 

1) We were originally told in the Work Plan that beneficial uses would be evaluated using 

weighting factors—e.g. some beneficial uses would have higher importance than others. While 

the text provides some information on this in a qualitative sense; weighting factors are not 

provided. It is not possible to determine if weighting factors alter the result and, if so, what the 

model’s outcome is to those various weighting factors. 

 

Recommend that more information be provided on the weighting factors and that some type of 

analysis be conducted to determine if the results are sensitive to modifications in the weighting 

factors. 

 

2) RARE Assumption 4: This assumption reflects the relatively narrow focus of the analysis as 

presented throughout the report. While aerial extent of open water, and changes in salinity and 

nutrient loading are undoubtedly factors that should be considered, water temperature, DO 

concentrations, and food resources do not appear to receive sufficient consideration in the 

analysis. We understand the inherent difficulties in temperature and dissolved oxygen modelling, 

let alone predictions of food availability under different discharge scenarios, but the importance 

of these parameters with respect to habitat suitability and productivity appears to be minimized 

by this assumption. Moreover, the apparent reliance on yearly means, minima and maxima, 

rather than more fine-grained analysis of time series of individual and concurrent parameter data 

(e.g., stage vs. temperature; air temperature vs water temperature) renders even the qualitative 

consideration of water quality data in the discharge scenario analysis very superficial. As 

described by Boughton et al. (2017), water quality parameters used to inform habitat availability 

and productivity for juvenile salmonids estuaries include temperature, DO and salinity, with 

suboptimal levels of these water quality parameters resulting in increased energy expenditure, 

slower growth, and eventually mortality at extreme levels. Aerial extent of open water habitat, 

which appears to have been the primary quantitative parameter used in the analysis of discharge 

scenarios, is arguably far less important than water quality parameters and food availability. 

 

Recommend a more thorough analysis and presentation of the sonde data (e.g., as individual 

time series and comparisons of concurrent parameter data), both in terms of existing conditions 

and reduced discharge scenarios. 

 

COMM 
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Can you be more specific as to which “target species” are included in this category. Is it correct 

to say that even with high water levels, if salinity is low, the value to COMM is reduced as most 

of the relevant species are marine.  Not sure how this interacts with MAR conclusion. 

 

Recommend providing further information on the target species and the salinity criterion used. 

EST 

 

Can you be more specific on the tolerance ranges that you used for estuarine species—are they 

the same as used for the focal species? Also, is there likely to be an impact on these species by 

the duration of closure events and can that be included in the model? 

 

Recommend listing estuarine species used in the evaluation and how closure was evaluated 

under various scenarios. 

 

MAR 

 

Not sure if MAR was given a zero weighting or just not evaluated. 

Recommend more explanation of weighting of MAR in evaluation. 

REC-2 

It can be assumed that if the campground is flooded that is a significant impact on this beneficial 

use. 

 

Recommend this beneficial use receive a higher weighting factor. 

 

WET 

 

See discussion above about elevations. Also, it is important to try to evaluate the effect of the 

discharge on invasion by Arundo. Presumably, more freshwater in the system will promote 

Arundo but it may also expand in the lower intertidal if water levels are lowered. Of course, the 

time of year when Arundo can become established should be considered. There is a lot of 

literature on its establishment and since it may have a significant impact on the quality of the 

habitat, it should be considered. 

 

Algal growth can be adverse if it occurs in the wetland habitats. The cover photo on the report 

seems to indicate substantial algal growth near the discharge in the riparian areas. Therefore, 

some evaluation of nutrient impacts on wetlands needs to be considered. 

 

Recommend that more evaluation be placed on the potential for Arundo to become established 

under various discharge scenarios.  Also consider how nutrients may affect wetland quality. 

 

WILD 
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Wildlife habitat can be significant impacted by the quality of the wetlands (see comments on 

Arundo above). In addition, wildlife habitat is dependent upon available food sources—large 

benthic invertebrates within SCRE. If available food sources are not present, habitat structure 

itself is not sufficient. There is some information on BMI in the report. Can these data be used 

to assess WILD? 

 

Recommend incorporation of BMI information into either WILD or EST. 

 

Determination of Enhancement 

 

1) Assumption 1: While we agree with the underlying premise of the assumption, we do not 

agree that “changes in habitat and water quality conditions” are adequately quantified to allow 

for a reliable comparison of potential changes under different discharge scenarios. 

 

Recommend either revising the analysis to incorporate greater consideration of water quality 

parameters, or revising the assumption to clearly acknowledge that physical habitat extent 

(defined simply as depths > 0.5 m) constituted the primary habitat suitability criterion considered 

in the analysis. 

 

2) Assumption 2: We are not convinced that the “accumulated information and modeling tools” 

are sufficient, particularly due to the apparent prioritization of physical habitat extent over water 

quality parameters, and the inadequately supported assumption of well mixed conditions. 

 

Recommend providing convincing evidence to support the validity of this assumption, or revise 

the assumption to clearly describe the limitations/constraints of the available data and tools. 

 

MEPDV Recommendations 

 

Assumption 2 notes that COMM, EST, MIGR, RARE, SPWN, WET, and WILD were of 

primary importance in determining the maximum amount that VWRF discharge can be reduced 

while still fully supporting the realization of each beneficial use, but does not describe the 

relative importance of each of these to the others (e.g., are COMM and RARE of equal “primary 

importance”? If so, why? If not, how was their importance weighted relative to each other?). 

 

Recommend describing weighting system used in the development of the MEPDV 

recommendations. If no such weighting system was used, recommend its development and use in 

the analysis. We suggest prioritizing (i.e., assigning greater weight) aquatic focal species in the 

analysis along with other highly weighted factors. 

 

2.0 Comments on Focal Species and Habitat Suitability 

 

Steelhead 

 

1) The report states that gammarid amphipods and chironomid midge larvae have been found to 

make up a large portion of the estuarine diet of steelhead, and notes that these prey items have 

been well documented in the SCRE (p. 153). Boughton et al. (2017) confirm the importance of 
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amphipods as a primary food source for steelhead, but consider chironomid midges to constitute 

prey of relative secondary importance. The report also notes that the SCRE BMI community 

composition varies considerably from other similarly-sized estuaries in coastal southern 

California, and acknowledges that species tolerant of disturbance, such as chironomid midges 

and oligochaetes, are more abundant in the SCRE than elsewhere (p. 148). In fact, these two taxa 

typically dominate the SCRE species composition. The report does not discuss the potential 

reasons for the unusual BMI composition of the SCRE compared to other similar estuaries, 

including the documented dominance of tolerant and secondary steelhead prey taxa, nor are the 

potential effects of different VWRF discharge scenarios on existing and future BMI population 

composition and dynamics discussed in any detail beyond “reduced VWRF discharge scenarios 

are likely to decrease the total BMI biomass supported by the SCRE” (p. 229) and “BMI 

community composition is likely to continue to be dominated by taxa tolerant of variable salinity 

conditions” (p. 230). An obvious question being raised by the available BMI data is how VWRF 

discharges have affected the SCRE BMI community, whether a reduction of VWRF discharges 

might shift the SCRE BMI community composition closer toward those observed in other 

southern estuaries? 

 

Recommend expanded and updated discussion of the importance of BMI abundance and 

composition relative to steelhead habitat suitability and productivity, including effects of existing 

and decreased VWRF discharges on BMI habitat suitability, and thus steelhead prey 

productivity. Update steelhead prey discussion with information provided by: 

 

Boughton D., J. Fuller, G. Horton, E. Larson, W. Matsubu, and C. Simenstad. 2017. Spatial 

structure of water-quality impacts and foraging opportunities for steelhead in the Russian 

River Estuary: An energetics perspective. NOAA-TM-NMFS-SWFSC-569. 

 

2) The analysis relies on only one quantitative habitat parameter: depth, noting that any depth 

>0.5 m is assumed to constitute suitable habitat, and that no maximum depth is believed to apply 

to this habitat. Depth, in turn, is used to determine the surface area extent of suitable habitat 

under varying discharge regimes.  While depth is certainly an important habitat factor for 

juvenile steelhead, it is arguably far less important than water quality parameters and should not 

be used as the primary determining evaluation criterion in the analysis. Moreover, the presented 

discussion of water depth as it relates to habitat suitability is overly simplistic, relying largely on 

Daniels et al. (2010), who do not provide any justification for their depth criteria, and should be 

updated with the far more thorough discussion of the depth-related trade-offs between foraging 

opportunities and predation risk provided by Boughton et al. (2017). 

 

Recommend reducing the analytical overreliance on depth as a habitat suitability factor and 

weighing water quality parameters more heavily. This may require a reevaluation of the “fully 

mixed” conditions assumption discussed above, which likely requires a more fine-grained 

analysis of continuous sonde data, as described above. 

 

3) The analysis considers the effects of water temperature on habitat suitability qualitatively, 

relying largely on temperature studies and recommendations applicable to freshwater systems. 

Boughton et al. (2017) discuss water temperature suitability in estuaries with a focus on thermal 

growth potential and consider water temperatures exceeding 25 C unsuitable. While we 
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recognize the prevalent consensus that southern steelhead may exhibit higher temperature 

tolerances than more northern strains (e.g., Boughton et al., 2015), one must also consider the 

confounding effects of other water quality parameters in determining estuarine habitat suitability. 

 

As described by Boughton et al. (2017), “water quality rating criteria should be applied with 

caution, due to likely complex interactions in how temperature, salinity and DO affect salmonid 

energetics and foraging behaviors stemming from those energetics. For example, because 

metabolic rate increases with water temperature, it is likely that some levels of DO that are 

sufficient to prevent impairment at low temperatures may not prevent impairment at high 

temperatures. Similarly, the energetic demand of physiologically adapting to high salinity may 

interfere with tolerance for high water temperatures, which also has high energetic demand”. 

 

Recommend consider reducing the temperature criterion to 25 C, especially given the 

predominance of secondary BMI prey taxa and periodic low BMI abundances (e.g., 2015) in the 

SCRE. 

 

4) The analysis applies a minimum DO criterion of 5 mg/l, based on Daniels et al. (2010). 

Boughton et al. (2017) consider 5 mg/l in estuaries to constitute moderate impairment and 

recommend a minimum concentration of 6 mg/l as a “minimal or no impairment” threshold 

criterion. As described above, the use of more conservative water quality criteria in estuaries 

appear appropriate given the complex interactions between DO, temperature, and salinity, 

especially in light of potentially suboptimal foraging opportunities in the SCRE. 

 

Recommend consider increasing the DO criterion to 6 mg/l for steelhead. 

 

5) The analysis uses a salinity criterion of < 10 ppt and a dissolved copper criterion of < 5ug/l. 

Both of these evaluation criteria seem reasonable given the best information currently available 

(e.g., Boughton, 2017; Baldwin, 2015). However, no evaluation criteria are presented for 

additional water quality parameters relevant to steelhead habitat suitability (e.g., ammonia) do 

not appear to have been considered in the analysis. For example, see Carter (2008; previously 

provided) for discussion of sub-lethal impacts of ammonia and criteria recommendations. 

 

Recommend expanding the list of water quality parameters and evaluation criteria to include all 

parameters that influenced by VWRF discharges and are known to affect steelhead and tidewater 

goby habitat suitability. 

 

6) The report (p. 154) states: “Because adult steelhead as well as resident O. mykiss spawn at 

upstream locations within the tributary watershed of the Santa Clara River, fry are assumed to 

rear in upstream locations, with only smolt-sized individuals (i.e., sub-adults) using the lagoon 

for rearing prior to emigration. Because sub-adult steelhead are expected to be of comparable or 

greater size relative to other predatory fishes in the SCRE (e.g., sculpins, green sunfish), birds 

are the predominant predatory risk to steelhead in the SCRE.” This assumption appears to 

suggest that one of the three steelhead life history pathways documented by Hayes et al. (2008), 

namely the direct recruitment of juveniles to an estuary after spending only a few months in the 

upper watershed, would not occur with the Santa Clara River watershed and SCRE. While we 

recognize that the seasonal drying of the main channel Santa Clara River reduces opportunities 
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for juveniles to reach the estuary, we believe insufficient data is available to support complete 

elimination of an entire life history pathway from consideration in the analysis. 

 

Recommend revising discussion of steelhead life stages that have the potential to occur in the 

SCRE, and reconsider predation risk accordingly. 

 

7) The report considers breaching frequency and duration in the context of adult and smolt 

steelhead migration opportunities, but appears to disregard this important habitat suitability 

parameter for juvenile steelhead rearing. Smith (1990) documented high productivity in estuaries 

during open, tidally-influenced conditions, as well as in closed lagoons that have fully converted 

to freshwater, noting however that the intervening periods of brackish conditions tend to present 

low productivity conditions. Breaching events during the summer low flow period are widely 

considered be stressful to detrimental to steelhead. For example, while steelhead are capable for 

adapting to full saltwater, the process comes at an energy cost that appears sufficiently large to 

affect growth (Boughton et al., 20017), and repeated unseasonal breaches (often artificially- 

induced at the SCRE and elsewhere) would be expected to significantly affect juvenile steelhead 

growth and survival. 

 

Recommend adding a discussion of the effects of summer breaching events on juvenile 

steelhead habitat suitability of the lagoons in general, and the SCRE in particular. 

Regarding breaching frequencies, the report concludes (p. 238): “Although salinity in the SCRE 

is typically very low during closed mouth conditions and variations in VWRF flows under 

alternative discharge scenarios do not appreciably affect salinity (Table 5-6), mouth breach 

frequency and duration of open mouth conditions is likely to decrease under reduced VWRF 

discharge scenarios, resulting in reduced ocean inputs to the SCRE (Figure 5-3 through Figure 5- 

5). However, because breach events primarily occur during winter, reductions in VWRF 

discharge are unlikely to have significant effects on salinity-related habitat suitability for rearing 

juvenile steelhead in the SCRE.” 
 

The analysis presented in Section 5.2 appears to directly contradict the underlined conclusion 

offered above. The model results summarized in Figures 5-3 through 5-5 and Table 5-8 suggest 

an ecologically significant reduction in both breaching frequencies and durations during the June 

-September juvenile rearing period under the 50% and 100% VWRF discharge reduction 

scenarios. Given the substantial efforts by regulatory agencies aimed at reducing unseasonal 

lagoon breaching frequencies throughout coastal California as part of steelhead recovery efforts, 

these results appear particularly relevant to the SCRE analysis. 

 

Recommend updating the analysis of the modelled breaching results as they pertain to different 

seasons/life stages under reduced discharge scenarios. 

 

Tidewater Goby 

 

1) The report assumes that more water in the SCRE will provide more rearing habitat for 

tidewater goby and that there will be a reduced risk of interactions with potential predators; see 

pages ES-10, ES-13. Non-native species detrimental to tidewater goby are found in high 

abundance in the SCRE and thrive in stable warm water and low salinity conditions.  An equally 



Appendix A 

12 

 

 

 

valid assumption appears to be that the increased aquatic habitat will result in a greater 

abundance and density of non-native predatory species detrimental to tidewater goby resulting in 

greater predation on and competition with tidewater goby. The shift in fish assemblage to a non- 

native dominated system from 2008-2016 and the corresponding positive association between 

native fish assemblage and breaching events discussed on page 165 further challenge the 

assumption that increased aquatic habitat from the VWR discharge is beneficial for tidewater 

goby. 

 

Recommend revising or providing evidence for the assumption that more aquatic habitat will 

reduce predation on and competition by non-native species on the tidewater goby. 

 

2) Research by Spies et al 2014 provides information on duration of the pelagic larval phase for 

tidewater goby. Specimens analyzed with this work include tidewater goby samples from the 

SCRE, and the species was found to have a pelagic phase duration of 18-31 days. 

 

Recommend updating pelagic larval information, see pages 159 with: 

 

Spies, Brenton T.; Tarango, Berenice C.; and Steele, Mark A. (2014) "Larval Duration, 

Settlement, and Larval Growth Rates of the Endangered Tidewater Goby (Eucyclogobius 

newberryi) and the Arrow Goby (Clevelandia ios) (Pisces, Teleostei)," Bulletin of the 

Southern California Academy of Sciences: Vol. 113: Iss. 3 Available at: 

http://scholar.oxy.edu/scas/vol113/iss3/2 

 

3) Table 3-30 on page 162 indicates that tidewater goby is considered “abundant” in the SCRE; 

however, survey results in Figure 3-49 show tidewater goby numbers decreasing sharply since 

2010, with no detections in 2013 or 2014 and only minimal detections in 2015 and 2016. This 

time period represents 5 plus generations of decline for the tidewater goby. In contrary, 

Mississippi silverside which was the most numerous species encountered in the 2015 and 2016 

survey results in Table 3-31 are only considered “common” in Table 3-30. 

 

Recommend revising Table 3-30 to indicate that tidewater goby is “uncommon” or “variable”, 

unless other survey data can support an “abundant” qualification. Would also revise Mississippi 

silverside and western mosquitofish to be listed as “abundant” in Table 3-30. 

 

4) Mississippi silverside is one of, if not the most, abundant fish in the SCRE and is known to 

feed on larvae of other fish species. Swift et al 2014 poses that Mississippi silverside could pose 

a significant risk to tidewater goby through predation of the pelagic larvae. The threat of 

predation to pelagic larvae is included for wester mosquitofish on page 167; however, is not 

included for Mississippi silverside. 

 

Recommend including text on Mississippi silverside as a threat for predation of larval tidewater 

goby. Update Table 3-30, changing Mississippi silverside from “no” to “yes (larval)” under the 

“Tidewater goby predator column”.  Incorporate the Swift et al 2014 paper as appropriate: 

 

Swift, Camm C.; Howard, Steve; Mulder, Joel; Pondella, Daniel II; and Keegan, Thomas P. 

(2014) "Expansion of the non-native Mississippi Silverside, Menidia audens (Pisces, 

http://scholar.oxy.edu/scas/vol113/iss3/2
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Atherinopsidae), into fresh and marine waters of coastal southern California," Bulletin of 

the Southern California Academy of Sciences: Vol. 113: Iss. 3. Available at: 

http://scholar.oxy.edu/scas/vol113/iss3/1 
 

5) The invasive shimofuri goby has become established in the upper watershed of the Santa 

Clara River Watershed, and poses a significant threat to tidewater goby if it reaches the SCRE 

(Howard and Booth 2016). This species has the potential to prey upon and potentially out 

compete tidewater goby as it fulfills a similar ecological niche (see work by Matern and Fleming 

1995 and Matern 2001). Shimofuri goby salinity tolerance is lower than tidewater goby, and has 

been found to not exceed 21 ppt in laboratory conditions. Maintaining low salinity water quality, 

diluting estuary salinity levels during breaching events, and maintaining areas of low salinity 

during breaches, may all further contribute to providing suitable habitat for shimofuri goby. This 

species is not addressed in the document and should be incorporated with the threats facing 

tidewater goby survival in the SCRE. 

 

Recommend including analysis and an evaluation on the threat shimofuri goby poses to 

tidewater goby. Additional analysis should be provided to determine if the VWRF discharge is 

increasing habitat suitability for shimofuri goby.  Publications to review and include are: 

 

Howard, S.R., and M.T. Booth. 2016. Range expansion of the Shimofuri goby (Tridentiger 

bifasciatus) in southern California, with emphasis on the Santa Clara River. California 

Fish and Game 102(2):45-49. 

 

Matern, S. A., and K. J. Fleming. 1995. Invasion of a third Asian goby, Tridentiger 

bifasciatus, into California. California Fish and Game 81:71–76. 

 

Matern, S. A. 2001. Using temperature and salinity tolerances to predict the success of the 

Shimofuri Goby, a recent invader into California. Transactions of the American Fisheries 

Society 130:592–599. 

 

Snowy plover/Least Tern 

 

1) Both species are migrants to the SCRE and do not adequately represent year round residents. 

The least tern is a piscavore and the snowy plover feeds on insects and small invertebrates at the 

immediate shoreline near their nesting sites. Most resident species such as shorebirds and 

herons/egrets forage over a larger area and in the case of shorebirds, feed on benthic 

invertebrates. These species were stated to be represented within the WILD beneficial use 

analysis based on habitats as designated by the CDFG (1988). However, it is not clear from the 

report if exposed mudflat habitat was one of the habitat areas evaluated in the model as it appears 

that it may be included within wetland category that can include both vegetated and non- 

vegetated habitat. 

 

Recommend that the habitats to be evaluated include shallow water/mudflat areas that would 

more accurately depict the benefits under WILD. 

http://scholar.oxy.edu/scas/vol113/iss3/1
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2) As demonstrated in the graphs in response to habitat area change, nesting habitat is similar for 

both species with SCRE stage, however, foraging habitat for snowy plover decreases with stage 

and least tern foraging habitat increases with stage (presumably due to increased open water 

habitat). It is not clear whether the two off-set one another in the analysis and how that is being 

weighted, if at all in the model. Also, snowy plover are more likely forage only on sand bars, not 

mudflats which may be exposed at lower stage. 

 

Recommend that an analysis be run that compares mudflat area at various stages with snowy 

plover foraging area to see if there is a significant difference. If so, it may be necessary to 

consider if adding an additional focal species, e.g. shorebirds, would alter the findings. 

 

3.0 Additional Comments/Recommendations on data analysis/modeling 

 

1) Some of the profiles do demonstrate periods of stratification; especially with salinity and 

dissolved oxygen. Wind mixing may play a role in reducing stratification, especially with 

shallow water conditions. Is there any relationship of the stratification events with either water 

level, inflow of discharge water, and/or temperature of inflows? 

 

Recommend that there be a correlation analysis be performed to see if the observed periods of 

stratification with either discharge rates or water level conditions at the time. 

 

2) Despite previous requests, no temperature modeling is provided. Nor is any estimation of 

future thermal regimes due to reduced inflows. Only the following is provided: “Cumulatively, 

the information above suggests that the increased lagoon depths under current conditions results 

in somewhat lower temperatures than under reduced discharge scenarios.” (Pg. 220) 

 

Recommend Temperature modeling be conducted to compare potential differences between 

scenarios, as at present conditions exceed thermal suitability thresholds during times of the year. 

 

3) In the water budget modeling VCWPD Station 723 flow data were used for a portion of the 

simulation period. As noted in the report these data are often not reliable, particularly for lower 

flow conditions. Furthermore, UCWD flow below Freeman Diversion were used for another 

part of the simulation period. There is a significant losing reach downstream of the Freeman 

Diversion (it is not uncommon for 60-80 cfs to percolate) which would result in these flows 

being much larger in magnitude than what actually flows to the estuary. 

 

Recommend Compare gage data to actual flow measurements to either validate the flows used 

are reasonable or develop an adjustment (up or down) for flow records applied to the model. 

Reassess model calibration based upon this and other suggested changes 

 

4) Groundwater flow assumptions - “Pond seepage in this area seepage flows were assumed to 

flow to the ocean and were included in the SCRE water balance.” (Pg. A-3) Aside from the 

typo, do you mean they were excluded from the water balance? 

 

Recommend Revising text to clarify how these flows were or were not incorporated into the 

modeling. 
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5) Unmeasured GW flows were used to close the water balance. Likely a large portion of these 

“unmeasured flows” are not groundwater at all and are more likely wave over wash, particularly 

immediately following a closure event. After which they would diminish significantly as the bar 

elevation builds. The use of the stage relationship to estimate these unmeasured flows may result 

in an overestimate of GW contribution to the lagoon, particularly during reduced effluent flow 

scenarios, which may result in differences in estimated beneficial uses, altering the outcome of 

the MPEDV selected. In addition, better estimation of wave over wash may improve the 

simulation of salinity with the Estuary Mixing Model. 

 

Recommend Including a separate estimated wave over wash input to the model to improve 

(reduce) the unmeasured GW flows input at lower lagoon water levels. 

 

6) Lagoon water levels are used to trigger breaching events. Different triggers are used for 

different seasons and low and high runoff conditions. The berm elevation is likely not linked to 

season or flow, rather it is linked to wave energy. 

 

Recommend Tying these breaching thresholds to the relevant driving force. It is highly likely 

the results will be similar (wave energy is probably correlated with precipitation). Other efforts 

to simulate berm building and breaching dynamics in California bar-built estuaries have 

mechanistically relied upon both fluvial (runoff) and coastal (wave energy) inputs, for example 

see Rich et al. (2013) and Behrens et al. (2013). 

 
Behrens, D.K., F.A. Bombardelli, J.L. Largier and E. Twohy. 2013. Episodic closure of the tidal inlet at 

the mouth of the Russian River – a small bar-built estuary in California. Geomorphology, 

http://dx.doi.org/10.1016/j.geomorph.2013.01.017 
 

Rich, A., and E.A. Keller. 2013. A hydrologic and geomorphic model of estuary breaching and closure. 

Geomorphology 19: 64-74. 

 

7) Lagoon water level is poorly simulated for portions of 2015. This is explained in the text as 

due to a wider berm resulting from the placement of dredge spoils to the west of the lagoon, 

which seems reasonable. However, the model is calibrated to simulate this anomalous condition, 

and it requires higher “unmeasured GW flows” to close the water budget.  This results in an 

over-estimate of “unmeasured GW flows” (see earlier comment as well), which could have an 

impact on the results of the reduced effluent inflow scenarios. 

 

Recommend Calibrating water budget model to the typical conditions that occur through the 

summer months of 2015, which would result in the model underpredicting water level during the 

initial filling period of 2015. However, the model would better reflect conditions during the 

extend closed mouth period later in the year. 

http://dx.doi.org/10.1016/j.geomorph.2013.01.017
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SCRE Phase III September 2017 Draft Report 

Comments on Chapters 5 & 6 

Comments provided by: Mike Podlech, Mike Josselyn, Dan Chase and Chris Hammersmark 

October 10, 2017 

 

As requested by Stillwater, these comments represent “bullet points” on significant issues that we have 

found in our review of Chapters 5 and 6. These were done in preparation for our technical team phone 

call on October 12, 2017. 

1. Overall comment: Reiterating comments made during the October 4, 2017 conference call, we 

recommend that the draft report as a whole, and Chapters 5-6 in particular, acknowledge the 

limitations of the analysis as they pertain to water quality (e.g., water temperature, DO), and 

emphasize that “habitat suitability” in the context of the analysis relies heavily on “physical 

habitat availability” over habitat quality, particularly for more sensitive species such as 

steelhead. Since open water habitat extent drives a large part of the AHP analysis, this is an 

exceedingly important disclosure to include and reiterate in applicable report sections. 

 
2. Page 207: Not sure what is meant by the “existing beneficial uses” as it implies that existing 

conditions (0% diversion) is somehow supporting beneficial uses that need to be sustained— 

when in fact, we are trying to figure out what discharge will result in the best combination of 

beneficial uses for SCRE and how to maintain as natural a system as possible given other 

constraints/anthropogenic effects on SCRE. 

 
3. Page 208: I think that is better to say that the AHP is one tool—but not to say that “to resolve 

this”. Seems that we are assuming that this tool is the only way to resolve the decision when in 

fact it is just a tool. I think we need to recognize the pros and cons of this tool more in this 

section. I really am not an expert in this tool, but this slide show states some of the cons related 

to difficulty in modifying the model once set up, the difficulty of use when number of criteria is 

high. https://www.slideshare.net/ujjmishra1/analytic-hierarchy-process 
 

To me, it is an interesting procedure, but I think a more critical review is needed at the start so 

that the readers do not think it is the “final decision maker”. Here is a link to the complexity of 

this tool and how sometimes poor assumptions lead to poor results… 

http://www.sciencedirect.com/science/article/pii/S0895717707001033 
 

4. Page 212: Concerned about the steady state assumption in the model that drives the 

wetland/riparian community area. I understand that during the dry season, there may be an 

equilibrium, but it gets reset (in most years) by winter/spring breaches and sometimes summer 

breaches by humans. I think more discussion needs to be made on how this model may 

https://www.slideshare.net/ujjmishra1/analytic-hierarchy-process
http://www.sciencedirect.com/science/article/pii/S0895717707001033
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overestimate vegetated wetland (especially riparian areas) as the tendency is for storm events 

to reset the lagoon. Mass exodus of riparian vegetation would take some time to recolonize. 

Aerial photos before the VWTP was constructed do not show a large extent of riparian 

vegetation in the SCRE (e.g 1947, 1967) so it is hard to believe that under zero discharge, the 

open water area would be significantly reduced as predicted in the model. 

 
In addition, on this page, there is no mention of Arundo, which is likely to be the first colonizer 

of these ‘available’ wetland areas.  So, the estuary beneficial use may be diminished if non- 

native species are the dominants in the freshwater systems that you modeled. Somehow this 

needs to be considered in the GIS assumptions as the figures seem to simply show a conversion 

from one “natural” habitat to another. I realize that this assumption would drive towards higher 

VWRF discharge, but Arundo may also be the first to colonize riparian areas that are flooded and 

the trees die. It may be necessary to consider an adaptive management program to deal with 

Arundo invasion so that some areas subject to change by the discharge can be managed to 

promote native community establishment. 

 
5. Table 5-4 drives the scenarios in Appendix F. More detail is needed on the justifications. When 

water levels are high, it suggests that riparian converts to freshwater marsh, but as described 

above, the riparian may die out and Arundo will replace it. Also, how does the AHP handle the 

areas in your depictions when it states “open water (exposed mudflat when mouth open)? 

Does the model have a temporal factor worked in that shows that in the winter when the mouth 

is open, that those species dependent upon open water will have less habitat? 

I agree that when the campground “wetlands” are flooded, this is not a good outcome. There 

are pollutants (oil and grease), flooding of toilets, and other problems that should not be 

modeled as beneficial habitat conversion. The SCRE McGrath Feasibility Study showed that 

there was low DO water in the campground, that in the event of a breach would flow into the 

estuary and likely be detrimental. 

6. Page 220-222.  This section needs much greater clarity on how the various factors are included 

in the model to estimate water. For example, I am not sure how the hydraulic residence time is 

used in the model. Please explain where this is used to determine water quality parameters. 

Why does scenario 11 result in a higher HRT similar to scenario 7 (60% diversion). With water 

quality a major consideration, there needs a clearer explanation of how all the factors you are 

discussing in this section relate to a finding with various discharge scenarios. 

 
7. Page 231:  Sport and Bait fish are more likely to be supported in the portion of the lagoon 

closest to the beach. But the model does not distinguish between open water in the riverine 

portion vs that within SCRE proper. Suggest changing metric to only area within the SCRE. Also, 

can you provide evidence that green sunfish could not escape higher salinities by just moving to 

another portion of the estuary where the water is fresher. Seems that the lower scoring of 

longer duration salinity is really not a viable factor under COMM. 

 
8. Page 234 and Table 5-12. Open water is driving the EST variable, when in fact, it is a range of 

habitats that is important to this…including vegetation and wildlife. Focusing on fish along 
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seems to duplicate COMM and RARE and pushes more towards open water habitat. This 

variable needs to be re-written, but time doesn’t permit us to make a recommendation at this 

point. 

 
9. Section 5.5.6 Shouldn’t fish RARE species be separate from avian and plant RARE species? The 

inclusion of all RARE species into one category seems to homogenize the results and skews the 

scoring to a more full estuary being the better discharge scenario. For the avian species, they 

have the opportunity to forage in areas outside the SCRE lagoon, as CLT can and does forage in 

the ocean and WSP would use the tidal area of the beach for foraging. The fish RARE are more 

directly tied to the SCRE estuary for part/all of their life cycle. This would also provide more 

weighting towards two (or three) RARE categories, and further reduce the weighting for less 

important categories in the hierarchy such as REC-1 and COMM. 

 
10. Data reported in Table Fish counts by species and sampling dates for seine surveys conducted 

2015–2016 should be checked: 

The Mississippi silverside number reported in the June 2015 report appears too low; the total 

does not account for any of the “>” values recorded. 

Each survey had a different number of sample sites and total area sampled. Recommend 

standardizing the number of fish collected by the Catch Per Unit Effort, to provide a more 

accurate evaluation between surveys. 
 

Survey Date Locations Sampled Total Area Sampled (sq ft) 

Jan 2015 Not In Appendix B Not in Appendix B 

Mar 2015 22 8,000 

Jun 2015 20 2,500 

Sept 2015 17 4,200 

Sept 2016 20 12,250 

 

11. Section 5.5 What’s the basis for the current order of each beneficial use? Should this order be 

based on the weighting of most important to least important use? 

 
12. Section 5.5.6.1 RARE Aquatic Species 3. Physical habitat area for tidewater goby spawning; for 

the Score of 0: 

Previously provided comment: I'm not sure the 30% cut off makes sense for this threshold 
(between “0 “points and “1” or more) for tidewater goby spawning and rearing habitat 
metrics. USFWS 2005 recovery document states tidewater goby habitat that’s smaller than 
about 5 acres generally have histories of extinction, extirpation, or low population levels. Most 
of the stable populations of tidewater goby are found in habitats that are 5 to 125 acres in size. 
It seems like avoiding a lagoon size of 5 acres or less would be a "0". Based on the tidewater 
goby rearing habitat figure (5-11) all of the scenarios would provide >5 acres of habitat, with 
10% still providing over 10 acres. For spawning habitat (figure 5-12) all of the scenarios would 
provide >5 acres of habitat, with 20% still providing around 15 acres. 
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In fact, almost all the variables under RARE have 100% of maximum open water area with 
highest scoring. The variable for steelhead and tidewater goby does have a depth, but others 
seem to include both the SCRE and Riverine habitats when the latter may be less desirable for 
least term foraging, for instance. Terns can use the ocean even when the lagoon is lower. 
There is also an assumption that western snowy plover actually benefit from having longer 
berm foraging area, when given the low numbers, the amount of available food is less 
important that protection from predators, for example. So, available foraging area may not be 
the controlling factor on the population size and unimportant as a factor allowing the species 
to be retained within the study area. 

 
13. Section 5.5.6.1 RARE Aquatic Species 5. Salinity conditions selecting against tidewater goby 

predators and competitors; for Score of 1: 
 

Shouldn’t a score of “0” be for a discharge scenario that provides 0 days of salinity >18 ppt and 
then a continuous score between 1-2 for 1-7 days at salinity >18 ppt. It seems that having some 
days at salinity >18ppt would be scored higher than no days at or above that threshold, and any 
scenario that does not have any days >18 ppt should not receive a 1. 

 

14. Water Contact recreation is a low beneficial use and it is more related to accessible water rather 
than total water open area. In other words, the only really accessible water would be near the 
campground and the back of the beach. The campground has only one or two trail heads that 
lead to the water, so it may actually be the length of the beach (same criteria as used with the 
snowy plover) 

 
15. Boating is also not necessarily related to the amount of open water, but to access to that open 

water. It seems that by relating so many uses to the amount of open water, it just pushes the 
analysis to more discharge when in fact there may be many other issues affecting use. As long 
as there is any amount of open water, someone could put an inner tube in it! They could care 
less if it was 5 acres or 100 acres! It is the availability of the launching areas (e.g. not too far to 
carry the boat) and the quality of the water. This needs to be entirely rethought. Maybe use 
criteria 4 from the camping analysis. 

 

16. 5.5.8.1 REC 2 number 2 Opportunities for camping; scoring: is it known how much flooding the 
campground can have before CA State Parks would close the entire campground? Maybe this 
metric should be a 0 or 2 score possible, with the threshold being when the campgrounds would 
be open or closed. 

 

17. Page 259: The Board considers riparian habitat as a wetland habitat just like freshwater wetland 
when it comes to beneficial uses 
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0 
026.pdf 

 

Therefore, it seems incorrect to based WET on freshwater marsh only and not consider, at least 
in some way, riparian habitat. Otherwise, this factor seems to favor freshwater marsh and not 
riparian habitat which is a key habitat component to the SCRE. May need to create another 
variable to assess riparian habitat beneficial uses. 

https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2008/rs2008_0026.pdf
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18. Page 264. The decline in available mudflat assumes that riparian habitat colonizes areas near 
the beach when these areas may be scoured. I would suggest some threshold where riparian 
habitat reaches a maximum at a lower discharge scenario rather than increasing. Needs more 
discussion as it is surprising that riparian habitat hasn’t expanded to the maximum already 
during the drought years. 

 
19. Concerned with including the scoring and ranking in the Appendices from the August 2017 

workshop; pages 120-126. The AHP was in a draft form at the time, and the workshop discussed 
several changes that should be made to the various criteria. The scoring and ranking of the draft 
form of the AHP was done as an exercise, as some of the criteria scores are likely to change with 
an updated AHP.  By including the scores and ranking with the report, it gives the appearance 
that recommendations to criteria scoring would have been made after reviewing how each 
scenario scored for a given metric. Recommendations to scoring criteria and categories were 
provided before scenario scores were run. 

 
20. Page 268. Somewhere there needs to be some recognition on how many times some of the 

factors in the analysis are being used—for example, the number of times that % maximum open 
water receives a high score. It seems to be very repetitive in each of the factors and I think a 
summary table showing # times a variable is part of the analysis would be useful here. 

 
21. Page 269. This chart is a good place to discuss the overweighting of RARE, but also needs to 

point out that RARE also benefits from more open water and that there are limitations in the 
succession model that can greatly skew the outcome. 

 
22. Page 270:  Should be expanded to discuss limitations of AHP. 

 
23. Page 271: We would like to revisit this conclusion section once some of the issues above are 

resolved and discussed in more detail. 

 
24. Section 5.3.2.1: Please explain why evaporation is excluded from the hydraulic residence time 

calculations? Figure 4-4 suggests evaporative losses can be significant. 

 
25. Section 5.3.2.4: The statement “reaeration by wind-mixing is relatively high” appears here and 

elsewhere in the report, but is never quantified in any way. 
 

26. Section 5.3.2.5: The heat balance modelling appears to support the notion that VWRF discharges 
do not significantly affect SCRE water temperatures within an assumed well-mixed equilibrium 
state. However, different VWRF discharge scenarios are expected to alter equilibrium stage by 
up to 6.3 ft (Table 5-5), and could therefore affect thermal stratification suggested by South 
sonde data. Recognizing our differences in opinion regarding the validity of the sonde data, this 
section would benefit from (a) a through description of the limitations of the water temperature 
analysis used in this study, and (b) at least a qualitative description of how future changes in 
equilibrium stage may affect potential localized (the South bottom sonde was located 1-2 ft 
deeper than the other two bottom sondes) vertical temperature variations, and therefore the 
availability of potential temperature refugia. 
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27. Section 5.5.1.1, Salinity conditions suitable for freshwater sport fish: Here and/or elsewhere, 
please describe the basis for selecting a 7-day elevated salinity duration threshold for this 
analysis, or acknowledge that it is largely arbitrary. 

 
28. Section 5.5.1.2: “Assuming constant VWRF nutrient concentrations across discharge scenarios, 

nutrient loading from VWRF discharge decreases linearly as a function of decreasing discharge, 
with each 10% reduction in discharge resulting in a 10% decrease from current nutrient loads.” 
Please explain why nutrient loading rather than concentration is used in the DO analysis? While 
total loading would decrease linearly with decreased discharges, nutrient concentrations would 
not change linearly. Given that eutrophication potential is used as a proxy for the DO analysis, 
and this potential is described in terms of nutrient concentrations elsewhere in the report (e.g., 
Table 3-19, Table 5-9), why is nutrient loading used in scoring DO conditions? 

 
29. Section 5.5.2.1, Physical habitat amount: “The amount of suitable habitat for native estuarine 

fish species is quantified by the fraction of the maximum open water habitat simulated by the 
water balance under equilibrium closed mouth conditions for any of the VWRF discharge 
scenarios.” As we commented in our review of the AHP Draft Hierarchy spreadsheet, quantifying 
the amount of “suitable” habitat as a fraction of maximum simulated open water habitat 
inherently selects for higher discharge scenarios. Recognizing the lack of quantitative water 
quality assessment tools used, this factor and metric should be defined as evaluating the 
amount of “physical” habitat, not “suitable” habitat. 

 
30. Section 5.5.4.1, Migration opportunities: Why were only three discharge scenarios (0%, 50%, 

and 100% reductions) modelled? Please model the other discharge scenarios as well (see 
following comment). 

 
31. Section 5.5.4.2: “Modeled results indicate steeper reductions in the number of open mouth days 

with each 10% reduction in VWRF discharge associated with Scenarios 1–6, with relatively minor 
decreases in Scenarios 6–11.” This statement is based on only three modelled scenarios (see 
above). While the limited data presented in Figure 5-9 supports this statement, the limited data 
set does not allow for a reliable assessment of the rate of decrease between scenarios. 
Modelling of other scenarios may show that the slope of the reduction rate changed with higher 
or lower discharges than those represented by Scenario 6. Please model the other discharge 
scenarios so the inflection points can be evaluated more accurately. 

 
32. Section 5.5.6.1, factors considered but not included: This section is missing the water 

temperature factor. 
 

33. Section 5.5.6.2: Consistent with our comment on Physical habitat amount above, recommend 
editing the first sentence from “Juvenile steelhead rearing habitat is maximized under Scenario 
1…” to “Physical juvenile steelhead rearing habitat is maximized under Scenario 1…”. 

 
34. Section 5.5.9: Suggest reminding the reader that analysis of this beneficial use is focused on 

non-TWG spawning. 

 
35. Section 6.5.2: “Understanding that variations in open water, vegetation, and wetland extent are 

variable within the SCRE in response to flood scour and berm position, we recommend that an 
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MEPDV of up to 50–60% is possible and would be protective of the ecological functions of the 
SCRE, including aquatic habitats supporting native fish species, nesting and foraging habitat for 
many native birds as well as other wildlife species.” Recommend noting that a 50-60% reduction 
in discharges is estimated to reduce equilibrium stage by 2.9-3.6 ft, thereby reducing the 
potential for vertical temperature variations that may provide localized temperature refugia for 
steelhead. 
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Principal Scientist Phone: (714) 755-3233 

Southern California Coastal Water Research Project Fax: (714) 755-3299 

Costa Mesa, California, 92626 Email: erics@sccwrp.org 

 

EDUCATION: 

 

D.Env., Environmental Science and Engineering, University of California, Los Angeles, 1995 
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AREAS OF EXPERTISE: 

 

Dr. Stein is a Principal Scientist at the Southern California Coastal Water Research Project (SCCWRP), 
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• Biologist, Senior Project Manager - U.S Army Corps of Engineers, Los Angeles District, 
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• Santa Monica Bay Restoration Commission Technical Advisory Committee (2013-present) 

• USEPA, Environmental Law Institute (ELI), Nature Conservancy (TNC) - applying a watershed 

approach to wetlands mitigation decisions – technical advisory committee (2012 – present). 

• Associate Editor, Wetlands (Journal of the Society of Wetland Scientists) (2010 – 2016) 

• California Wetland Monitoring Workgroup, Co-chair (2008 – 2014) 

• USDA-NRCS National Easement Assessment Project – technical team (2011-2013) 
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• Southern California Wetlands Recovery Program Science Advisory Panel, Chair (2004 – 2010) 
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• Bay Area Wetlands Regional Monitoring Program – Science Advisory Group (2008 – 2012) 
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• Science Advisory Panel for the National Evaluation of the Ecological Performance of 
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• U.S. Army Achievement Medal for Civilian Service - 1996 
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• Member American Water Resources Association 
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Development of a Wetland Assessment Method: The California Experience. Journal of the American Water 

Resources Association 42:157-175. 

 

Ackerman, D., E.D. Stein, and K. Schiff. 2005. Dry-season Water Quality in the San Gabriel River 

Watershed.  Bulletin of the S. Ca. Academy of Sciences 104:125-145. 

 

Nezlin N.P, P.M. DiGiacomo, E.D. Stein, and D. Ackerman. 2005. Stormwater Runoff Plumes Observed 

by SeaWiFS Radiometer in Southern California Bight.  Remote Sensing of Environment 98:494-510. 

 

Stein, E.D., and L.L. Tiefenthaler. 2005. Dry-Weather Metals and Bacteria Loading in an Arid, Urban 

Watershed: Ballona Creek, California.  Water, Air, and Soil Pollution 165:367-382. 

 

Nezlin, N.P. and E.D. Stein. 2005. Spatial and Temporal Patterns of Remote-sensed and Field-measured 

Rainfall in Southern California. Remote Sensing of the Environment 96:228-245. 

 

Stein, E.D., M. Mattson, A.E. Fetscher, and K.J. Halama. 2004. Influence of Geologic Setting on Slope 

Wetland Classification and Hydrodynamics.  Wetlands 24:244-260. 

 

Stein, E.D. and R.F. Ambrose. 2001. Landscape-Scale Analysis and Management. of Cumulative Impacts 

to Riparian Ecosystems: Past, Present, and Future. Journal of the American Water Resources Association 

37:1597-1614. 

 

Stein, E.D., F.T. Tabatabai, and R.F. Ambrose. 2000. Wetland Mitigation Banking: A Framework for 

Crediting and Debiting. Environmental Management 26:233-250. 

 

Stein, E.D. 2000. Watershed-Scale Analysis and Management of Cumulative Impacts. Proceedings of the 

American Water Resources Association International Conference on Riparian Ecology and Management in 

Multi-Land Use Watersheds, (peer-reviewed proceedings). Portland, Oregon 

 

Stein, E.D. 1999. Mitigation Banking: Challenges and Lessons Learned. Society of Wetland Scientists 

Bulletin 16. 



 

 

Stein, E.D. and R.F. Ambrose. 1998. A Rapid Impact Assessment Method for Use in a Regulatory 

Context.  Wetlands 18:379-392. 

 

Stein, E.D. and R.F. Ambrose. 1998. Cumulative Impacts of Section 404 Clean Water Act Permitting on 

the Riparian Habitat of the Santa Margarita, CA Watershed.  Wetlands 18:393-408. 

 

Stein, E.D. and V. Vartanian. 1997. Killing the Beast: A Cooperative Approach for Control of Arundo 

donax in the Santa Ana River Watershed. California Exotic Pest Plant Council News 5. Reprinted in 

Engineer Update 21. 

 

Stein, E.D., Y. Cohen, and A.M. Winer. 1996. Environmental Distribution and Transformation of Mercury 

Compounds.  Critical Reviews in Environmental Science and Technology 26:1-43. 

 

Secor, S.M., E.D. Stein, and J.M. Diamond. 1994. Rapid Up-Regulation of Snake Intestine in Response to 

Feeding: A New Model of Intestinal Adaptation.  American Journal of Physiology 266:G695-G705. 

 

Hammond, K.A., E.D. Stein, and J.M. Diamond. 1990. Capacities for Energy Uptake in Intestines of 

Lactating Mice.  American Zoologist 30:A67-A67. 

 

Stein, E.D. and J.M. Diamond. 1989. Do Dietary Levels of Pantothenic Acid Regulate its Intestinal Uptake 

in Mice?  Journal of Nutrition 119:1973-1983. 

 

Stein, E.D., S.D. Chang, and J.M. Diamond. 1987. Comparison of Different Dietary Amino Acids as 

Inducers of Intestinal Amino Acid Transport.  American Journal of Physiology 252:626-635. 

 

Karasov, W.H., D.H. Solberg, S.D. Chang, M. Hughes, E.D. Stein, and J.M. Diamond. 1985. Is Intestinal 

Transport of Sugars and Amino Acids Subject to Critical Period Programming? American Journal of 

Physiology 249:770-785. 

 

 
TECHNICAL REPORTS: 

 

Mazor, R.D., P. Ode, A. Rehn, and E.D. Stein. 2017. Spatial Statistical Network Models to Estimate the 

Spatial Representativeness of Bioassessment Samples. Southern California Coastal Water Research Project 

Technical Report #979. 

 

Stein, E.D., R.D. Mazor, A. Sengupta, K. McCune, B. Bledsoe, S. Adams, S. Eberhart, M. Pyne, P. Ode, 

and A. Rehn. 2017. Development of Recommended Flow Targets to Support Biological Integrity Based on 

Regional Flow-ecology Relationships for Benthic Macroinvertebrates in Southern California Streams. 
Southern California Coastal Water Research Project Technical Report #974. 

 

Safran, S. M., S.A. Baumgarten, E.E. Beller, J.A Crooks, R.M. Grossinger, J. Lorda, T.R. Longcore, D.L. 

Bram, S.J. Dark, and E.D. Stein. 2017. Tijuana River Valley Historical Ecology Investigation. Prepared for 

the State Coastal Conservancy. Southern California Coastal Water Research Project Technical Report #967. 

 

Stein, E.D., A. Sengupta, R. Mazor, and K. McCune. 2016. Application of Regional Flow-ecology to 

Inform Management Decision in the San Diego River Watershed. Southern California Coastal Water 

Research Project Technical Report #948. 

 

Stein, E.D., J. Brown, and K. Lunde. 2016. Assessment of the Condition of San Francisco Bay Area 

Depressional Wetlands.  Southern California Coastal Water Research Project Technical Report #940. 



 

 

Brown, J.S., E.D. Stein, C. Solek, and A.E. Fetscher. 2016. Assessment of the Condition of Southern 

California Depressional Wetlands: Application of Macroinvertebrate, Diatom and Overall Condition 

Indices for Assessing Southern California Depressional Wetlands. Southern California Coastal Water 

Research Project Technical Report #921. 

 

Johnston, K., I. Medel, S. Anderson, E. Stein, C. Whitcraft, and J. Crooks. 2015. California Estuarine 

Wetland Monitoring Manual (Level 3). Prepared by The Bay Foundation for the United States 

Environmental Protection Agency. 297 pages. Southern California Coastal Water Research Project 

Technical Report #880 

 

Stein, E.D., P. Pendleton, K. O’Connor, C. Endris, J. Adalaars, M. Salomon, K. Cayce, and A. Jong. 2015. 

Demonstrating the California Wetland Status and Trends Program: A Probabilistic Approach for 

Estimating Statewide Aquatic Resource Extent, Distribution and Change over Time – Pilot Study Results. 

Southern California Coastal Water Research Project Technical Report #859. 

 

Fetscher, A.E., K. Lunde, E.D. Stein, and J.S. Brown. 2014. Standard Operating Procedures (SOP) for 

Collection of Macroinvertebrates, Benthic Algae, and Associated Physical Habitat Data in California 

Depressional Wetlands.  Southern California Coastal Water Research Project Technical Report #832. 

 

Beller, E., S. Baumgarten, R. Grossinger, T. Longcore, E. Stein, S. Dark, and S. Dusterhoff. 2014. 

Northern San Diego Lagoons Historical Ecology Investigation: Regional patterns, local diversity, and 

landscape trajectories.  Southern California Coastal Water Research Project Technical Report #831. 

 

Stein, E.D., K. Cayce, M. Salomon, D.L. Bram, D. De Mello, R. Grossinger, and S. Dark. 2014. Wetlands 

of the Southern California Coast –Historical Extent and Change over Time. Southern California Coastal 

Water Research Project Technical Report #826. 

 

Schiff, K. E.D. Stein, S. Aminzadeh, A. Boehm, G. Hildebrand, L. Honeybourne, I. Nasseri, P. Ode, S. 

Taylor, D. Senn, J. Smith. C. Sommers, and E. Strecker. 2014. Southern California Stormwater 

Monitoring Coalition 2014 Research Agenda. Southern California Coastal Water Research Project 

Technical Report #828. 

 

Fetscher, A.E., M.A. Sutula, L.B. Busse, and E.D. Stein. 2013. Condition of California Perennial, 

Wadeable Streams Based on Algal Indicators. Report prepared for the State Surface Water Ambient 

Monitoring Program (SWAMP).   Southern California Coastal Water Research Project Technical Report 

#781. 

 

Ranasinghe, J.A., E.D. Stein, M.R. Frazier, and D.J. Gillett. 2013. Development of Puget Sound Benthic 

Indicators: Report to the Washington State Dept. of Ecology. Southern California Coastal Water Research 

Project Technical Report #755. 

 

Stein E.D. and B.P. Bledsoe. 2013. Modeling and Managing Hydromodification Effects: Summary of 

Available Tools and Decision-Making Approach. Southern California Coastal Water Research Project 

Technical Report #753. 

 

Stein E.D. and B.P. Bledsoe.  2013.  Framework for Developing Hydromodification Monitoring Programs. 

Southern California Coastal Water Research Project Technical Report #752. 



 

 

Stein, E.D. and L.G. Lackey. 2012. Technical Design for a Status & Trends Monitoring Program to 

Evaluate Extent and Distribution of Aquatic Resources in California. Southern California Coastal Water 

Research Project, Technical Report #706. 

 

Mazor, R., K. Schiff, P. Ode, and E.D. Stein. 2012. Final Report on Bioassessment in Nonperennial 

Streams - Report to the State Water Resources Control Board. Southern California Coastal Water Research 

Project, Technical Report #695. 

 

Stein, E.D., F. Federico, D.B. Booth, B.P. Bledsoe, C. Bowles, Z. Rubin, G.M. Kondolf, and A. Sengupta. 

2012. Hydromodification Assessment and Management in California. Southern California Coastal Water 

Research Project Technical Report #667. 

 

Solek, C.W. and E.D. Stein 2012. An Evaluation of Wetland Restoration Projects in Southern California 

using the California Rapid Assessment Method (CRAM), Southern California Coastal Water Research 

Project Technical Report #659. 

 

Liu, S., T. Hogue, E.D. Stein, and J. Barco 2011. Contemporary and Historical Hydrologic Analysis of the 

Ballona Creek Watershed.  Southern California Coastal Water Research Project Technical Report # 683. 

 

Dark, S., E.D. Stein, D. Bram, J. Osuna, J. Monteferante, T. Longcore, R. Grossinger, and E. Beller 2011. 

Historical Ecology of the Ballona Creek Watershed. Southern California Coastal Water Research Project 

Technical Report # 671. 

 

Beller, E.E., R.M. Grossinger, M.N. Salomon, S.J. Dark, E.D. Stein, B.K. Orr, P.W. Downs, T.R. Longcore, 

G.C. Coffman, A.A. Whipple, R.A. Askevold, B. Stanford, and J.R. Beagle 2011. Historical Ecology of the 

Lower Santa Clara River, Ventura River, and Oxnard Plain: An Analysis of Terrestrial, Riverine, and 

Coastal Habitats. SFEI Publication #641 and Southern California Coastal Water Research Project 

Technical Report # 662. 

 

Hawley, R.J., B.P. Bledsoe and E.D. Stein 2011. Hydromodification Effects on Flow Peaks and Durations 

in Southern California Urbanizing Watersheds. Southern California Coastal Water Research Project 

Technical Report # 654. 

 

Stein, E.D., K. Vyverberg, G.M. Kondolf, and K. Janes 2011. Episodic Stream Channels: Imperatives for 

Assessment and Environmental Planning in California: Proceedings of a Special Technical Workshop 

November 8-10, 2010. Southern California Coastal Water Research Project Technical Report # 645. 

 

Stein, E.D., M. Cover, C. O’Reilly, J.J. Hayes, A.E. Fetscher, R. Ambrose, L.S. Fong, R. Guardado, C. 

Solek, G.M. Kondolf, C. Alford, and C. Zuri 2011. Evaluation of Stream Condition Indicators for 

Determining Effects of Direct Hydromodification via Stream Bank Armoring. Southern California Coastal 

Water Research Project Technical Report # 643. 

 

Mazor, R.D., D J. Gillett, K. Schiff, K. Ritter and E.D. Stein 2011. Ecological Condition of Watersheds in 

Coastal Southern Califonia: Summary of the Stormwater Monitoring Coalition Stream Monitoring Program 

First Year (2009).  Southern California Coastal Water Research Project Technical Report # 639. 

 

Grossinger, R. E.D. Stein, K. Cayce, R. Askevold, S. Dark, and A. Whipple 2011. Historical Wetlands of 

the Southern California Coast: An Atlas of US Coast Survey T-sheets, 1851-1889. Southern California 

Coastal Water Research Project Technical Report #589. 



 

 

Jacobs, D., E.D. Stein and T. Longcore 2010. Classification of California Estuaries Based on Natural 

Closure Patterns: Templates for Restoration and Management. Southern California Coastal Water 

Research Project Technical Report #619. 

 

Bledsoe B.P, R.J. Hawley, E.D. Stein, D.B. Booth. 2010. Hydromodification Screening Tools: Technical 

Basis for Development of a Field Screening Tool for Assessing Channel Susceptibility to 

Hydromodification. Southern California Coastal Water Research Project Technical Report #607. 

 

Bledsoe B.P, R.J. Hawley, E.D. Stein, D.B. Booth. 2010. Hydromodification Screening Tools: Field 

manual for assessing channel susceptibility. Southern California Coastal Water Research Project Technical 

Report #606. 

 

Booth D.B., S.R. Dusterhoff, E.D. Stein, B.P. Bledsoe. 2010. Hydromodification Screening Tools: GIS- 

based catchment analyses of potential changes in runoff and sediment discharge. Southern California 

Coastal Water Research Project Technical Report #605. 

 

Stein, E.D. and J. Brown. 2009. Effects of post-fire runoff on surface water quality: Development of a 

southern California regional monitoring program. Management questions and implementation 

recommendations. Southern California Coastal Water Research Project Technical Report #598. 

 

Sutula, M., J.N. Collins, R. Clark, C. Roberts, E. D. Stein, C. Grosso, A. Wiskind, C. Solek, M. May, K. 

O’Connor, A.E. Fetscher, J. L. Grenier, S. Pearce, A. Robinson, C. Clark, K. Rey, S. Morrissette, A. Eicher, 

R. Pasquinelli, and K. Ritter. 2008. California’s Wetland Demonstration Program Pilot. Southern 

California Coastal Water Research Project Technical Report #572. 

 

Bledsoe, B. R. Hawley, and E.D. Stein. 2008. Stream Channel Classification and Mapping Systems: 

Implications for Assessing Susceptibility to Hydromodification Effects in Southern California. Southern 

California Coastal Water Research Project Technical Report #562. 

 

Tiefenthaler, L.L., E.D. Stein, and G.S. Lyon. 2008. Fecal Indicator Bacteria (FIB) Levels During Dry 

Weather from Southern California Reference Streams. Southern California Coastal Water Research Project 

Technical Report #542. 

 

Stein, E.D., M. Sutula, R. Clark, A. Wiskind, and J. Collins. 2007. Improving Monitoring and Assessment 

of Wetland and Riparian Areas in California through Implementation of a Level 1, 2, 3 Framework. 

Southern California Coastal Water Research Project Technical Report #555. 

 

Ackerman, D. and E.D. Stein. 2007. Hydrodynamic Modeling of the San Gabriel River Estuary. Southern 

California Coastal Water Research Project Technical Report #511. 

 

Stein E.D., L.L. Tiefenthaler, and K. Schiff. 2007. Understanding Sources, Patterns and Mechanisms of 

Pollutant Loading from Urban, Arid Watersheds and Land Uses of the Greater Los Angeles, California, 

USA.  Southern California Coastal Water Research Project Technical Report #510. 

 

Stein, E.D. and V.K. Yoon. 2007. Assessment Of Water Quality Concentrations And Loads From Natural 

Landscapes.  Southern California Coastal Water Research Project Technical Report #500. 

 

Stein, E.D., S. Dark, T. Longcore, N. Hall, M. Beland, R. Grossinger, J. Casanova, and M. Sutula. 2007. 

Historical Ecology And Landscape Change of the San Gabriel River and Floodplain. Southern California 

Coastal Water Research Project Technical Report #499. 



 

 

Rosenberger, K.J., J. Xu, E.D. Stein, M.A. Noble, and A.L. Gartner. 2007. Circulation and Physical 

Processes Within the San Gabriel River Estuary During Summer 2005. U.S. Geological Survey Open-file 

Report #2007-1011, Southern California Coastal Water Research Project Technical Report #501. 

 

Collins, J.N., M. Sutula, E.D. Stein, M. Odaya, E. Zhang, and K. Larned. 2006. Comparison of Methods to 

Map California Riparian Areas. Final report prepared for the California Riparian Habitat Joint Venture 

(RHJV). San Francisco Estuary Institute Report #522, Southern California Coastal Water Research Project 

Technical Report #502 

 

Collins, J.N., E.D. Stein, M. Sutula, R. Clark, A.E. Fetscher, L. Grenier, C. Grosso, and A. Wiskind. 2006. 

California Rapid Assessment Method (CRAM) for Wetlands and Riparian Areas. 

 

Nezlin, N., K. Kamer, E.D. Stein, A. Carr, and J. Hyde. 2006. Relationships Between Dissolved Oxygen 

and Macroalgal Distribution in Upper Newport Bay. Southern California Coastal Water Research Project 

Technical Report #494. 

 

Sutula, M., E.D. Stein, and E. Inlander. 2006. Evaluation of a Method to Cost-Effectively Map Riparian 

Areas in Southern California Coastal Watersheds. Southern California Coastal Water Research Project 

Technical Report #480. 

 

Stein, E.D. and S. Zaleski. 2005. Managing Runoff to Protect Natural Streams: The Latest Developments 

on Investigation and Management of Hydromodification in California. Southern California Coastal Water 

Research Project Technical Report #475. 

 

Coleman, D., C. MacRae, and E.D. Stein. 2005. Effect Of Increases In Peak Flows And Imperviousness on 

the Morphology of Southern California Streams. Southern California Coastal Water Research Project 

Technical Report #450. 

 

Stein, E.D. and L.L Tiefenthaler. 2004. Characterization of Dry Weather Metals and Bacteria in Ballona 

Creek. Southern California Coastal Water Research Project Technical Report #427. 

 

Stein, E., D. Ackerman, and K. Schiff. 2003. Watershed-based Sources of Contaminants to San Pedro Bay 

and Marina del Rey: Patterns and Trends. Southern California Coastal Water Research Project Technical 

Report #413. 

 

Busse, L., J. Simpson, S. Cooper, K. Kamer, and E. Stein. 2003. A Survey of Algae and Nutrients in the 

Malibu Creek Watershed.  Southern California Coastal Water Research Project Technical Report #412. 

 

Kamer, K. and E. Stein. 2003. Dissolved Oxygen Concentration as a Potential Indicator of Water Quality 

in Newport Bay: A Review of Scientific Research, Historical Data, and Criteria Development. Southern 

California Coastal Water Research Project Technical Report #411. 

 

Sutula M. and E. Stein. 2003. Habitat Value of Natural and Constructed Wetlands Used to Treat Urban 

Runoff: A Literature Review. Southern California Coastal Water Research Project Technical Report #388. 

 

Cohen, Y., A.M. Winer, and E.D. Stein. 1993. Development of Intermedia Transfer Factors for Mercury. 

Report Prepared for the California Air Resources Board, Contract No. A032-170. 

 

Cohen, Y., A.M. Winer, and E.D. Stein. 1993. Development of Intermedia Transfer Factors for Methylene 

Chloride.  Report Prepared for the California Air Resources Board, Contract No. A032-170. 



 

 

SELECTED RECENT PRESENTATIONS AND PUBLICATIONS IN CONFERENCE 

PROCEEDINGS: 

 

Stein, E.D. 2016. Assessing Historic Change and Relative Vulnerability of Southern California Coastal 

Wetlands to Sea Level Rise. Paper presented at the Restore America’s Estuaries conference, New Orleans 

LA 

 

Stein, E.D. 2016. From Cobbles to Causation: Translating Flow Ecology Relationships to Management 

Actions. Paper presented at the Annual Society for Freshwater Sciences meeting, Sacramento, CA 

 

Stein, E.D. 2016. Moving Genetic Biomonitoring from A Concept to a Tool. Paper presented at the Annual 

Society for Freshwater Sciences meeting, Sacramento, CA 

 

Brooks, R., D. Faber-Langendoen, G. Serenbetz, J. Rocchio, K. Walz, and E. Stein. 2016. Establishing a 

National Reference Wetlands Registry for the USA. Paper presented at the Society of Wetland Scientists 

Annual Meeting, Corpus Christi, TX 

 

Stein, E.D. 2016. Setting Instream Flow Targets in California Using Biological Community Health 

Indices. Paper presented at the 12th Annual Conference of the California Association of Stormwater 

Quality Agencies, San Diego, CA 

 

Stein, E.D. 2016. Resiliency of Southern California Coastal Wetlands to Sea Level Rise. Paper presented at 

the 2016 SoCal SETAC Annual Conference, San Diego, CA 

 

Stein, E.D. 2016. El Nino impacts on estuaries: a window into the future. Paper presented at the 

California Estuarine Research Society Meeting, Long Beach, CA. 

 

Stein, E.D. 2016. Setting Instream Flow Targets in California Using Biological Community Health Indices. 

Invited seminar presented at the University of Melbourne, Melbourne, Australia. 

 

Stein, E.D. 2016. Historical Wetland Loss along the Southern California Coast: A Tool to Inform Regional 

Restoration Planning. Invited lecture at the National Academy of Sciences – US- Iran symposium on 

Wetlands, Irvine, CA 

 

Stein, E.D. 2016. Evaluating the Ecological Performance of Compensatory Mitigation. National webinar 

for the Association of State Wetland Managers webinar series on a National Evaluation of Compensatory 

Mitigation Sites. 

 

Stein, E.D. and R. Sultana. 2016. Regression Techniques for Determining the Effective Impervious Area in 

Southern California Watersheds. Paper presented at the American Geophysical Union Annual Meeting, San 

Francisco, CA 

 

Stein, E.D. 2016. Resiliency of Southern California Coastal Wetlands to Sea Level Rise. Paper presented at 

the SoCal SETAC Annual Conference, San Diego, CA 

 

Stein, E.D. 2016. El Nino Impacts on Estuaries: A Window into the Future. Invited plenary presentation at 

the California Estuarine Research Society Meeting, Long Beach, CA 

 

Stein, E.D. 2016. From Cobbles to Causation: Translating Flow Ecology Relationships to Management 

Actions. Paper presented at the Annual Society for Freshwater Sciences meeting, Sacramento, CA 



 

 

Stein, E.D. 2015. Ecogenomics and Biodiversity: Improving our Diagnostic Capacity Keynote presentation 

at the International Symposium on Chemical Pollution and Environmental Health (IS•CPEH), Nanjing 

University, Jiangsu, China. 

 

Stein, E.D., D Bram, S Dark, R Grossinger, M Salomon. 2015. Historical Wetland Change along the 

Southern California Coast: A Tool to Inform Regional Restoration Planning. Annual Meeting of the 

Society of Wetland Scientists, Providence, Rhode Island. 

 

Stein, E.D., R Mazor, B White. 2015. Application of eDNA and Metabarcoding to Routine Stream and 

Wetland Biomonitoring Programs in California. Paper presented at the Canadian Aquatic Biomonitoring 

Network (CABIN) Science Forum, Guelph, Ontario Canada. 

 

Stein, E.D. J. Brown, K. Lunde, A.E. Fetscher, L. Busse. 2014. Integrative Assessment of Freshwater 

Depressional Wetland Condition in California. Paper presented at the Joint Aquatic Sciences Meeting, 

Portland, OR. 

 
Stein, E.D. 2014.  Southern California Coastal Wetlands Change Assessment: What has Happened 

Between 1870 and 2005? Paper presented at the 12
th 

Annual Headwaters to Ocean Conference, San Diego, 
CA. 

 

Stein, E.D. and R. Grossinger. 2013. Designing Resilient Coastal Landscapes: Learning from the Past, 

Envisioning the Future. Invited plenary presentation at the Annual Headwaters to Ocean Conference, San 

Diego, CA. 

 

Stein, E.D. and L.G. Lackey. 2013. Design of a State-level Probabilistic Wetland and Stream Status and 

Trends Program.  Paper presented at the Annual Meeting of the Society of Wetland Scientists, Duluth, MN. 

 

Stein, E.D., J. Brown, T.S. Hogue, and M.P. Burke. 2012.  Effects of Southern California Wildfires on 

Storm Water Contaminant Runoff. Paper presented at the 33rd Annual Meeting of the Society of Ecological 

Toxicology and Chemistry, Long Beach, CA. 

 

Stein, E.D., and J. Collins. 2012. Development of Interagency Partnerships for Wetland Monitoring and 

Assessment: Lessons Learned from Ten Years of Program Development and Implementation in California. 

Paper presented at the 33rd Annual Meeting of the Society of Ecological Toxicology and Chemistry, Long 

Beach, CA. 

 

Stein, E.D. 2012. Probability Based mapping Program for Assessing Status and Trends of Streams and 

Wetlands. Paper presented at the19th Annual Meeting of the California Aquatic Bioassessment Workgroup, 

Davis, CA. 

 

Stein E.D., D.K. Jacobs, T. Longcore, and S. Dark. 2012. Historical Condition of Ballona Estuary. How 

Open Is Open? How Closed Is Closed? Southern California Academy of Sciences Annual Conference, Los 

Angeles, CA. 

 

Stein, E.D., B. Sweeney, E. Pilgrim, and P. Miller. 2012. Moving DNA Barcoding Toward Routine 

Bioassessment Application: Roadmap of Challenges and Solutions. Paper presented at the Society for 

Freshwater Science Annual Meeting, Louisville, KY. 



 

 

Stein, E.D., F. Federico, D. Booth, B. Bledsoe, C. Bowles, E. Berntsen, G. Gearheart. 2012. Managing 

Hydromodification at the Watershed Scale to Protect Instream Communities. Paper presented at the 

Society for Freshwater Science Annual Meeting, Louisville, KY. 

 

Stein, E.D. 2012. Urban River Restoration and Management. Invited plenary talk at the 9th Annual Sino- 

American Technology and Engineering Conference – Green City Conference, Beijing, China. 

 

Stein, E.D., S. Dark, R. Grossinger, T. Longcore. 2012. Historical Condition of Southern California 

Estuaries and Lagoons: Analysis of Mouth Closure Patterns. Paper presented at the Southern California 

Urban Wetlands Research Symposium (SCUWRS), Los Angeles, CA. 

 

Stein, E.D. P. Miller, B. Sweeney, and E.Pilgrim. 2011. Application of DNA Barcoding to Marine and 

Freshwater Bioassessment. Paper presented at the 4th Annual International Barcode of Life Conference, 

Adelaide, Australia. 

 

Stein, E.D. and M. Cover. 2011. Biological Effects of Hydromodification. Paper presented at the18th 

Annual Meeting of the California Aquatic Bioassessment Workgroup, Davis, CA. 

 

Stein, E.D., F. Federico, G. Gearheart, and E. Berntsen. 2011. Framework for Integrated 

Hydromodification Assessment and Management. Paper presented at the California Association of 

Stormwater Quality Agencies Annual Meeting, Monterey, CA. 

 

Stein, E.D. D.K. Jacobs, and T. Longcore. 2011. Classification of California Estuaries Based on Historical 

Closure Patterns: Templates for Restoration and Management.   Paper presented at the Headwaters to 

Ocean (H2O) Conference, San Diego, CA. 

 

Stein, E.D. B.P. Bledsoe, and R. J. Hawley. 2011. Screening, Modeling, and Restoring Urban Streams 

Affected by Hydromodification. Paper presented at the American Society of Civil Engineers' World 

Environmental & Water Resources Congress, Palm Springs, CA. 

 

Stein, E.D. and T. Hogue. 2010. Effects of Southern California Wildfires on Storm Water Contaminant 

Runoff. Paper presented at the California Association of Stormwater Quality Agencies Annual Meeting, 

Rancho Mirage, CA. 

 

Stein. E.D. and E. Berntsen. 2010. Hydromodification Assessment and Management – What Does the 

Future Hold?  Paper presented at the California World Oceans Conference, San Francisco, CA. 

 

Stein, E.D. and J. Brown. 2010. Effects of Southern California Wildfires on Storm Water Contaminant 

Runoff. Paper presented at the 6
th 

Annual Conference of the California Stormwater Quality Association, 

Rancho Mirage, CA. 

 

Hawley, R.J., B.P. Bledsoe, and E.D. Stein. 2010. Effects of Urbanization on the Flow Regimes of Semi- 

Arid Southern California Streams. Paper presented at the American Geophysical Union Fall Meeting, San 

Francisco, CA. 

 

Stein, E.D. 2009. Envisioning Healthy Watersheds: Water Quality Considerations. Invited presentation at 

the 21st Annual Envisioning California Conference, Los Angeles California. 

 

Stein, E.D. 2009. Historical Ecology of the Los Angeles Basin. Invited presentation at the Nature Needs 

Water Too Symposium, Los Angeles, California. 



 

 

Stein, E.D., A.E. Fetscher, R.P. Clark, A. Wiskind, J.L. Grenier, M. Sutula, J.N. Collins, and C. Grosso. 

2009. Validation of a Wetland Rapid Assessment Method: Use of EPA’s Level 1-2-3 Framework for 

Method Testing and Refinement. Paper presented at the Society of Wetland Scientists Annual Meeting, 

Madison, WI. 

 

Stein, E.D., S. Dark, T. Longcore, and R. Grossinger. 2008. Historical Ecology as a Tool for Wetland 

Restoration Planning. Paper presented at the Wetland Recovery Project Annual Symposium, San Diego, 

CA. 

 

Stein, E.D. 2008. Direct and Indirect Effects of Southern California Wildfires on Storm Water Metals and 

PAHs.  Paper presented at the California Nonpoint Source (NPS) Conference, San Diego, CA. 

 

Stein, E.D. and V.K. Yoon. 2007. Assessment of Water Quality Concentrations and Loads from Natural 

Landscapes. Paper presented at the American Water Resources Association Annual Conference, 

Albuquerque, NM. 

 
Stein, E.D., L.L. Tiefenthaler, and K. Schiff. 2007. Land-Use-Based Sources of Pollutants in Urban Storm 

Water.  Paper presented at the 80
th 

Annual WEFTEC Technical Exhibition and Conference, San Diego, CA. 

 

Stein, E.D. and G.S. Lyon. 2007. How Effective Has The Clean Water Act Been at Reducing Pollutant 

Mass Emissions to The Southern California Bight Over The Past 30 Years? Paper presented at the 

Headwaters to Oceans Conference, Long Beach, CA. 

 

Stein, E.D. and B. Bledsoe. 2007. Development of Tools for Hydromodification Assessment and 

Management. Paper presented at the Floodplain Management Association Annual Meeting, Lake Tahoe, 

NV. 

 

Stein, E.D, M. Sutula, and A.E. Fetscher. 2007. Demonstration of an Integrated Watershed Assessment 

Using the Level 1, 2, 3, Framework. Paper presented at the Society of Wetland Scientists Annual Meeting, 

Sacramento, CA. 

 

Stein, E.D., S. Dark, T. Longcore, N. Hall, M, Beland, R. Grossinger, J. Casanova, and M. Sutula. 2007. 

Historical Ecology and Landscape Change of the San Gabriel River and Floodplain. Paper presented at the 

Society of Wetland Scientists Annual Meeting, Sacramento, CA. 

 

Stein, E.D. 2006. Southern California’s Urban Watersheds: Baselines, Impacts, and Solutions. Invited 

Presentation at NOAA - Northwest Fisheries Science Center Seminar Series, Seattle, WA. 

 

Stein, E.D., D. Ackerman, and L.L. Tiefenthaler. 2006. Modeling and Managing Land-Based Sources of 

Runoff on Estuarine and Near-shore Resources. Symposium presented at the California World Oceans 

Conference, Long Beach, CA 

 

Stein, E.D., M. Sutula, J. Collins, R. Clark, and A.E. Fetscher. 2006. Calibration of a Wetland Rapid 

Assessment Method: the California Experience. Paper presented at the American Geophysical 

Union/American Society of Limnology and Oceanograpy Ocean Sciences Meeting, Honolulu, HI. 

 

Tiefenthaler, L.L. and E. D. Stein. 2005. Watershed Loading and Source Attribution of Polycyclic 

Aromatic Hydrocarbons (PAHs) to Southern California Coastal Environments. Paper presented at the 

Third Annual Headwaters to Ocean Conference, Huntington Beach, CA. 



 

 

Stein, E.D. 2005. Effect of Increases in Peak Flows and Imperviousness on Stream Morphology of 

Ephemeral Streams in Southern California. Paper presented at the American Geophysical Union Joint 

Assembly, New Orleans, LA. 

 

Stein, E.D., K. Schiff, D. Ackerman, and L.L. Tiefenthaler 2005.  Sources and Patterns of Pollutant 

Washoff in Urban Storm Water. Paper presented at the American Geophysical Union Joint Assembly, New 

Orleans, LA. 

 

Stein, E.D., M. Sutula, and A.E. Fetscher. 2005. Development of an Integrated Regional Assessment 

Program for Southern California Wetlands. Paper presented at the California Estuarine Research Society, 

Santa Barbara, CA. 

 

Stein, E.D. 2004. Watershed Condition Assessments: What are They & Why are They Important to Natural 

Resource Management? Invited plenary presentation at the National Park Service Water Professionals’ 

Meeting 2004, Fort Collins, CO. 

 

Stein, E.D, A. Steinberger, D. Ackerman, L. Tiefenthaler, and K. Schiff. 2003. Comparison of Stormwater 

Monitoring Practices for Homogenous and Mixed Land Use Types.   Paper presented at the American 

Water Resources Association Annual Meeting, San Diego, CA 

 

Stein, E.D., D. Ackerman, A. Steinberger, and K. Schiff. 2003. Assessing Dry Weather Loading In 

Urbanized, Arid Watersheds. Paper presented at the American Water Resources Association Annual 

Meeting, San Diego, CA 

 

Stein, E.D. 2003. Role of Watershed-scale Physical Processes in Shaping Habitat Requirements of 

Wetland Dependent Fauna. Paper presented at the Society of Wetland Scientists Annual Meeting, New 

Orleans, LA 

 

Stein, E.D., M.L. Mattson, and A.E. Fetscher. 2003. Influence of Hydroperiod and Water Chemistry on the 

Distribution of Vernal Pool Flora and Fauna. Paper presented at the Society of Wetland Scientists Annual 

Meeting, New Orleans, LA 

 

Stein, E.D., K.M. Schwarz, and B. Hecht. 2002. Baseline Hydrologic and Geomorphic Assessments as 

Tools for Watershed and Floodplain Management. Paper presented at the Annual Conference of the 

Floodplain Management Association, San Diego, CA. 

 

Stein E.D. and M.C. Lee. 2001. California Slope Wetlands: a Functional Assessment forFuture 

Management in an Urban Setting. Paper presented at the Society of Wetland Scientists Annual Conference, 

Chicago, Illinois. 

 
 

COLLABORATORS (within the last 36 months) 

 

S. Giddings (Scripps), B. Bledsoe (Colorado State University), R. Ambrose (UCLA), G.M. Kondolf (UCB), 

M. Cover (CSU Stanislaus), B. Jones (USC), T. Longcore (USC), S. Dark (CSU Northridge), T. Hogue 

(UCLA), J. Warrick (USGS), J.H. Dorsey (Loyola Marymount University) 

 
 

THESIS ADVISORY & POSTGRADUATE-SCHOLAR SPONSOR 



 

 

C. Doughty (UCLA), S. Lopez (UCLA), L. Lackey (UCLA), L. Fong (UCLA), M. Schliebe (CSULB), B. 

White (CSU Fullerton), I. Irvine (UC Irvine), S. Adams (Colorado State University), B. Hawley (Colorado 

State University), B. Haines (Colorado State University), V. Yoon (UCLA), S. Lee (UCLA), D. Cummings 

(CSULA), L. Morales (CSULA) 
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SHARON HENDRIX KRAMER 
Curriculum vitae 

 

4016 Old Railroad Grade 
McKinleyville, CA 95519 

Daytime telephone (707) 822-4141 ext 101 
Cell phone (707) 845-4248 

Email skramer@harveyecology.com 

EDUCATION 
 

Ph.D., University of California, San Diego, Scripps Institution of Oceanography, 1990 (Marine 
Biology) 
Thesis title "Habitat specificity and ontogenetic movements of juvenile California halibut, Paralichthys 
californicus, and other flatfishes in shallow waters of Southern California". 

 

M.S., University of Hawaii, Manoa, 1983 (Zoology) 
Thesis title "Growth, mortality, and otolith deposition in first feeding mahimahi (Coryphaena hippurus) 

reared in the laboratory". 
 

B.A., University of California, Santa Barbara 1979 (Aquatic Biology) 
 

EXPERIENCE 

Principal, Senior Fish Ecologist, H. T. Harvey & Associates, Arcata, CA. 
Lead for Fish Division and North Coast office, providing ESA and fish ecology expertise on a variety of 

projects and clients ranging from large-scale estuary restoration (South Bay Salt Ponds Restoration Project, 

including Central California Coast steelhead) to renewable energy projects (Northwest National Marine 

Renewable Energy Center’s Pacific Marine Energy Center-South Energy Test Site FERC licensing and 

permitting, Ocean Power Technology’s Reedsport (OR) Wave Energy Park FERC licensing process/fish and 

invertebrate study plans and adaptive management strategic input, Shell WindEnergy’s Bear River Wind 

Project HCP, PG&E’s Humboldt WaveConnect Project, Snohomish Public Utility District Admiralty Inlet 

tidal project, Department of Energy Advanced Water Power Environmental Assessment Framework, Bureau 

of Ocean Energy Management Framework for monitoring protocols for marine renewable energy); fish 

monitoring (California Department of Water Resources Fish Monitoring of Sacramento River levee repair 

projects, focusing on Chinook salmon and California Central Valley steelhead); dam removal (California 

Coastal Conservancy “An alternatives assessment and conceptual design for the San Clemente Dam 

Removal: Carmel River reroute and removal option” with Phillip Williams & Associates, Ltd., focusing on 

South Central California Coast steelhead); and design and permitting of restoration projects focused 

specifically on benefiting fish such as listed salmonids, including steelhead, and tidewater goby (Salt River 

Ecosystem Restoration Project). Co-PI with Humboldt State University for the “Assessment of Natural 

Resources and Watershed Conditions for Oregon Caves National Monument, Redwood National and State 

Parks, and Whiskeytown National Recreation Area” project funded by the National Park Service. Provides 

technical expertise, oversight and strategic advice on ESA-listed species for various permitting activities, 

including habitat conservation planning and Federal Energy Regulatory Commission (FERC) licensing 

processes. 
 

Senior Aquatic Ecologist and Principal, Stillwater Sciences, Arcata CA, 2000 to April 2007 
Research and work focuses on integrating watershed processes and freshwater and estuarine ecology of 

salmonids (including steelhead throughout Oregon and California, and the Southern California DPS) and 

tidewater goby. Served as a member of the scientific review panel for the White Seabass Fishery 

Management Plan for the state of California and was the principle investigator for the Napa River Estuary 

Fisheries Monitoring Program for the Army Corps of Engineers. Managed and provided oversight for 

projects that include habitat conservation planning, FERC relicensing and license implementation, and 

watershed, riverine and estuarine assessment, population modeling, monitoring and restoration. Clients 

included U.S. Government agencies and laboratories, state agencies, local municipalities, privately owned 

and public hydroelectric projects and utilities, private timber companies, and universities. Specific 

mailto:skramer@humboldt1.com
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hydropower projects and clients included ESA support for Portland General Electric’s Clackamas, 

Willamette, Pelton-Round Butte, and Marmot Dam projects that included steelhead, strategic and technical 

support and project management for Eugene Water and Electric Board’s Carmen-Smith Hydroelectric 

Project relicensing, development of alternatives for the Chelan River for Chelan Public Utility District’s 

relicensing of the Lake Chelan Hydroelectric Project, technical support/third party review for the Low 

Impact Hydropower Institute’s Certification for Seattle City Light’s Upper Skagit River Hydroelectric 

Project, and technical assistance for several other clients and projects including fish and habitat monitoring 

for Snohomish PUD’s Jackson Hydroelectric Project relicensing process and implementation of the FERC 

license for Pacificorp’s North Umpqua Hydroelectric Project. Responsible for marketing and client 

relationships, meeting project budgets and timelines, and providing high quality written products and 

presentations to clients, agencies, tribes, and non-governmental organizations. Managed budgets and 

directed the Arcata office of Stillwater Sciences with 18 employees. 
 

Fishery Biologist, Acting Team Leader, Habitat Conservation Planning, and Regional Science 
Coordinator, National Marine Fisheries Service, Arcata, CA January 1997 to April 2000 
Coordinated and developed aquatic conservation strategies for salmonids/steelhead in multi-species Habitat 

Conservation Plans (HCPs) in northern California, including the Pacific Lumber Company Headwater’s 

HCP, Mendocino Redwood Company HCP/NCCP, Humboldt Bay Municipal Water District HCP, and 

Fruitgrowers supply HCP. Provided scientific guidance to NMFS on regional planning strategies for 

salmonid/steelhead recovery, including development of guidelines for forest practices. Conducted research 

related to the development of aquatic conservation strategies on non-federal lands and assessed and 

developed ESA policy relating to salmonid/steelhead conservation. Regional science coordinator working 

within the NMFS Southwest Region to coordinate policy, management, and scientific research needs. 

Supervised 5 biologists/hydrologists. 
 

Resource Specialist, Metropolitan Water District of Southern California, Sacramento, CA 1996 
Scientist on the Bay-Delta Accord involved in technical teams with academics, resource agencies and 

environmental groups under the Interagency Ecological Program (IEP) of CALFED. Provided expertise for 

assessment of restoration actions and impacts of water supply operations on key fish species including 

steelhead in the San Francisco Bay/estuary/delta. Wrote, reviewed and evaluated reports and alternatives for 

the CALFED program. Technical participation in science teams included the following IEP teams: Salmon, 

Resident Fish, Real time monitoring, Estuarine Ecology, and Suisun Bay Aquatic Habitats. Worked closely 

with agency staff including California Department of Fish and Game, Bureau of Reclamation, U.S. Fish and 

Wildlife Service, National Marine Fisheries Service, and Department of Water Resources, as well as industry 

(State Water Contractors, Association of California Water Users). Advised Metropolitan Water on 

Endangered Species Act issues and policies.  Provided direction to 3 consultants. 
 

Fish and Wildlife Biologist, USFWS Pacific Habitat Conservation Plan Program, Olympia, WA, 
1994-1995 
Coordinated development and directed implementation of aquatic Habitat Conservation Plans (HCPs) on 

non-federal lands under section 10 of the Endangered Species Act. Primary duties were to oversee 

development of appropriate planning elements for aquatic resources (primarily salmon, steelhead and bull 

trout) in multi-species HCPs in Washington and Oregon. Applicants included water diverters (City of Seattle 

Water Department, Cedar River), hydropower (Mid-Columbia Public Utility Districts), and timber industry 

(Weyerhauser, Plum Creek, Port Blakely, WA DNR, Murray Pacific, Longview Fiber). Participated in the 

development of small landowner HCP efforts. Served as USFWS lead on a non-federal lands initiative with 

National Marine Fisheries Service and the Environmental Protection Agency to establish scientifically sound 

guidelines for watershed management to promote recovery of salmonids, steelhead and bull trout on private 

lands and directed the contract and edited the final product "An ecosystem approach to salmonid 

conservation" (Spence et al. 1996). Represented USFWS in coordination and interaction with other federal 

and state agencies, academics, industrial, tribal and interest groups throughout Washington and Oregon. 
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Science Associate, California Sea Grant College and Southwest Regional Marine Research 
Program (SRMRP), La Jolla, CA, 1993-1994 
Developed and drafted a long-range research plan that identified research needs and priorities in the 

ecoregion from Pt. Reyes California south to the Sea of Cortez.  The mission of the SRMRP was to 

contribute to the long-term sustainability of ecosystem health through better understanding of the functions, 

organization, and resilience of ecosystems to both human-induced stress and natural variability. Coordinated 

and organized workshops, meetings, and conferences as part of the planning process for the research plan. 

Reviewed and analyzed scientific proposals submitted to the California Sea Grant program, including 

assessment of historical background material and peer review. 

 

Postdoctoral Research Award, Australian Institute of Marine Science, Townsville Australia, 
1991-1993 
Conducted research on the life history strategies, habitat requirements, and ecology of snappers (lutjanids) of 

the Great Barrier Reef. Conducted field research on the use of shallow water/estuarine habitats (seagrasses, 

mud/sand flats) as nursery areas by juvenile snappers. Established stratified random sampling design using 

beam trawl, beach seine, fish traps and diver observation, with monthly sampling at remote field sites. 

Conducted field research on deep-water snappers and groupers. Determined depth distributions of 

commercially important species and estimated catch-per-unit-effort statistics using bootstrap techniques. 
 

Senior Scientist, MBC Applied Environmental Sciences, McKinleyville, CA, 1990 
Wrote proposals and conducted research projects ranging from fishery assessments to recreational fishing 

surveys. Topics included assessment of movement of green sturgeon between California and Washington 

using microconstituent analysis, assessment of the effects of causeways on growth in Arctic cisco in Prudhoe 

Bay, assessment of damage of the American Trader oil spill to nearshore fisheries, and determination of 

ingestion rates of coastal fish by recreational fishermen in Santa Monica Bay. 
 

Associate Faculty, Department of Biology and Department of Fisheries, Humboldt State 
University, Arcata, CA, 1990, 1998 to present 
Occasional lecturer in courses including fish physiology and aquatic toxicology, serves on MS thesis 
committees (3). 

 

Ph.D. Candidate, National Marine Fisheries Service, Southwest Fisheries Science Center, La 
Jolla, CA, 1983-1989 
Conducted research on nearshore flatfishes to determine distribution patterns in shallow water marine and 

estuarine habitats. Established sampling design for survey of southern California bays, lagoons, and shallow 

open coast (depth <15 m) for population estimates of nearshore flatfishes, particularly California halibut 

(Paralichthys californicus). Coordinated sampling schedules and led field surveys on small skiffs and on a 

chartered research vessel. Prepared and interpreted otoliths for age determination using a digitizer interfaced 

with a PC. Used size-at-age data to determine growth and mortality rates of juvenile California halibut from 

different habitats.  Raised larval halibut in the laboratory for daily increment confirmation, interpreting 

otolith increments with high power light microscopy and SEM. Wrote annual reports, published papers in 

journals, completed final data report and technical memorandum. 
 

Biological Technician, National Marine Fisheries Service, Southwest Fisheries Center, 
Honolulu, Hawaii, 1980-1983 
Determined techniques used for raising larval skipjack tuna (Katsuwonus pelamis) and mahimahi 

(Coryphaena hippurus) in the laboratory using cultured phytoplankton, rotifers, and copepods. Maintained 

and routinely sampled captive adult mahimahi and skipjack tuna and spawned them in the laboratory. 

Conducted experiments on larval skipjack tuna and mahimahi to determine optimal prey species and 

densities for growth and survival of larvae from first feeding through metamorphosis. Techniques used to 

study growth included determination of age using daily increments in larval otoliths and determination of 

caloric content of larvae using a microbomb calorimeter. Research was conducted as part of MS thesis at 

University of Hawaii Manoa. 
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Publications 

Zajanc, D., S. H. Kramer, N. Nur, and P. Nelson. 2013. Holding behavior of Chinook salmon (Oncorhynchus 

tshawytscha) and steelhead (O. mykiss) smolts, as influenced by habitat features of levee banks, in the highly 

modified lower Sacramento River, California. Environmental Biology of Fishes 96:245. 

 

Bell, E., S. H. Kramer, J. L Aspittle, and D. Zajanc. 2008. Salmonid fry stranding mortality associated with 

daily water level fluctuations in Trailbridge Reservoir, Oregon. North American Journal of Fisheries 

Management 28:1515–1528. 

 

Porter, D., V. Gizinski, R. Hartley, and S. H. Kramer. 2007. Restoring complexity to industrially managed 

timberlands: the Mill Creek interim management recommendations and early restoration thinning treatments. 

Pages 283–294 in R. B. Standiford, G. A. Giusti, Y. Valachovic, W. J. Zielinski, and M. J. Furniss, technical 

editors, Proceedings of the Redwood Region Forest Science Symposium: What Does the Future Hold? 

General Technical Report PSW-GTR-194. U.S. Forest Service, Pacific Southwest Research Station, Albany, 
California. 

 

Kramer, S. H., and J. S. Sunada. 2001. California halibut. Pages 195–197 in W. S. Leet, C. M. Dewees, R. 

Klingbeil, and E. J. Larson, editors, California’s Living Marine Resources and Their Utilization. California 

Department Fish and Game, Sacramento. 

 

Kramer, S. H., M. Trso, and N. Hume. 2001. Timber harvest and sediment loads in nine northern California 

watersheds based on recent total maximum daily load (TMDL) studies. Watershed Management Council 

Networker 10(1):1, 17–24. 

 

Kramer, S. H., S. H. Kramer, and S. J. Newman. 1994. New deep-water fish records from the Great Barrier 

Reef, Australia. Pacific Science 48(1):70–79. 

 
Kramer, S. H., S. H. Kramer, and S. J. Newman. 1993. A potential deep reef slope fishery resource off the 
Great Barrier Reef, Australia. Australian Fisheries 52(1):18–21. 

 
Kramer, S. H. 1991. The shallow-water flatfishes of San Diego County. California Cooperative Oceanic 
Fisheries Investigations Reports 32:128–142. 

 

Kramer, S. H. 1991. Growth, mortality, and movements of juvenile California halibut Paralichthys 

californicus in shallow coastal and bay habitats of San Diego County, California. Fishery Bulletin 89:195– 

207. 

 
Kramer, S. H. 1990. Distribution and abundance of juvenile California halibut, Paralichthys californicus, in 
shallow waters of San Diego County. Fish Bulletin 174:99–126. 

 

Fleminger, A., and S. H. Kramer. 1988. Recent introduction of an Asian estuarine copepod, 

Pseudodiaptomus marinus (Copepoda:Calanoida), into southern California embayments. Marine Biology 

98:535–541. 

 

Kaya, C. M., A. E. Dizon. S. D. Hendrix, T. K. Kazama, and M. K. K. Queenth. 1982. Rapid and 

spontaneous maturation, ovulation, and spawning of ova by newly captured skipjack tuna, Katsuwonus 

pelamis. Fishery Bulletin 80:393–396. 

 

Reports 
 

Hackett, S. C., S. Kramer, M. D. Hansen, and D. Zajanc. 2013. An Economic Report on the Recreational and 

Commercial Spiny Lobster Fisheries of California. April 3. H. T. Harvey & Associates, Arcata, California. 
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Baring-Gould, E. I., C. Christol, A. LiVecchi, S. Kramer, and A. West. 2016. A Review of the 

Environmental Impacts for Marine and Hydrokinetic Projects to Inform Regulatory Permitting: Summary 

Findings from the 2015 Workshop on Marine and Hydrokinetic Technologies, Washington, D.C. July. 

NREL/TP-5000-66688. National Renewable Energy Laboratory, H. T. Harvey & Associates, and Kearns & 

West. 

 

Kramer, S. H., C. D. Hamilton, G. C. Spencer, and H. D. Ogston. 2015. Evaluating the Potential for Marine 

and Hydrokinetic Devices to Act as Artificial Reefs or Fish Aggregating Devices, Based on Analysis of 

Surrogates in Tropical, Subtropical, and Temperate U.S. West Coast and Hawaiian Coastal Waters. OCS 

Study BOEM 2015-021. U.S. Department of Energy, Energy Efficiency and Renewable Energy, Golden, 

Colorado. 

 

Polagye, B., A. Copping, R. Suryan, S. Kramer, J. Brown-Saracino, and C. Smith. 2014. Instrumentation for 

Monitoring around Marine Renewable Energy Converters: Workshop Final Report. January. PNNL-23100. 

Pacific Northwest National Laboratory, Seattle, Washington. Prepared for U.S. Department of Energy. 

 

Klure, J., T. Hampton, G. McMurray, G. Boehlert, S. Henkel, A. Copping, S. Kramer, R. Chwaszczewski, 

and K. Fresh. 2012. West Coast Environmental Protocols Framework: Baseline and Monitoring Studies. 

Final report. BOEM 2012-013. Pacific Energy Ventures, Portland, Oregon. 

 

Golightly, R. T., S. H. Kramer, and C. D. Hamilton. 2011. Assessment of Natural Resource and Watershed 

Condition: Redwood National and State Parks, Whiskeytown National Recreation Area, Oregon Caves 

National Monument. March. Natural Resource Report NPS/NRPC/WRD/NRR—2011/335. National Park 

Service, Natural Resource Program Center, Fort Collins, Colorado. 

 

Terrill, S., S. Kramer, P. Nelson, and D. Zajanc. 2010. Baseline Data and Power Analysis for the OWET 

Dungeness Crab and Fish Baseline Study. H. T. Harvey & Associates. Prepared for Oregon Wave Energy 

Trust, Portland. 

 

H. T. Harvey & Associates with PRBO Conservation Science. 2010. Critical Erosion Levee Repair Sites, 

Fish and Habitat Monitoring, Year-3 (2010) Monitoring Report. December 29. Prepared for California 

Department of Water Resources, Sacramento, California. 

 

Kramer, S., M. Previsic, P. Nelson, and S. Woo. 2010. Deployment Effects of Marine Renewable Energy 

Technologies—Framework for Identifying Key Environmental Concerns in Marine Renewable Energy 

Projects. June. RE Vision DE-003. RE Vision Consulting and H. T. Harvey & Associates. Prepared for U.S. 

Department of Energy, Wind & Water Power Technologies Program, Washington, D.C. 

 

Stillwater Sciences. 2006. Guidelines to Evaluate, Modify and Develop Estuarine Restoration Projects for 

Tidewater Goby Habitat. Final report. May. Arcata, California. Prepared for U.S. Fish and Wildlife Service, 

Arcata, California. 

 

Stillwater Sciences. 2006. Napa River Fisheries Monitoring Program Final Report 2005. January. Davis, 

California. Assistance from Jones & Stokes, Sacramento, California. Prepared for U.S. Army Corps of 

Engineers, Sacramento, California, and Napa County Flood Control and Water Conservation District, Napa, 

California. 

 

Prager, M., P. Spencer, T. Williams, S. Kramer, P. Adams, and T. Hablett, editors. 1999. Southwest Regional 

Approach to Data Collection on California Coastal Salmonids. Report of a Workshop Held August 12–13, 

1998, Tiburon, California. February. Administrative Report SC-99-03. National Marine Fisheries Service, 

Southwest Fisheries Science Center, Santa Cruz/Tiburon Laboratory. 
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SELECTED AWARDS 

Department of Commerce Bronze Medal Award for contributions toward the Pacific Lumber Habitat 

Conservation Plan, 1999. 

 

Department of Commerce Administrator's Group Award for the development of conservation strategies to 

promote the recovery of northern California salmonids, 1998. 

 
American Institute of Fisheries Research Biologists, W.F. Thompson award for best student paper, 1991. 

Cash award presented in 1994. 

 

NOAA Junior Fellow, Southwest Fisheries Science Center, La Jolla, CA 1975-1979. 
 

INVITED PRESENTATIONS (selected conferences) 

Kramer, S.H. 2016. State of the Science on Environmental Issues and Marine Renewable Energy. Humboldt 

State University Sustainable Futures Speaker Series, 15 September 2016. 

 

Kramer, S.H. 2016. Estuary Restoration Projects in northwestern California and Tidewater Goby: What have 

we learned – the good and the bad. Western Division/Cal-Neva American Fisheries Society Annual Meeting, 

Reno NV, 24 March 2016. 

 

Kramer, S.H. 2015. Evaluating the Potential for Marine and Hydrokinetic Devices to Act as Artificial Reefs 

or Fish Aggregating Devices. 145th Annual American Fisheries Society Meeting, 18 August 2016, Portland 

OR. 

 

Kramer, S.H. 2012. Framework for Identification of Baseline and Effects Monitoring Protocols for Ocean 

Renewable Energy: Offshore Wind Case Study. Pacific Seabird Group Annual Meeting, Oahu, Hawaii. 9 

February 2012. 

 

US Delegate in 2010 and 2012 for the OES-IA Annex IV workshops on environmental effects of marine 

energy, Dublin, Ireland. 

 

Kramer, S.H, S. Amaral, P. Jacobsen. 2011. Fish Injury and Mortality from Fluid Forces of Conventional 

Hydroelectric Turbines – Implications for New River and Tidal Hydrokinetic Projects. Presentation at the 

American Fisheries Society Annual Meeting, Seattle WA. 6 September 2011. 

 
Kramer, S.H. 2011. Perspectives on siting and permitting marine hydrokinetic projects. Panel presentation. 

Hydrovision, Sacramento, CA. 21 July 2011. 

 

Kramer, S.H, K. Hildenbrand, P. Nelson. 2011. Solutions for coexisting ocean uses: collaborating with 

fishermen to develop offshore energy projects. Poster presentation, EnergyOcean, Portland Maine. 14 June 

2011. 

 
Kramer, S.H. 2010. OES-IA Annex 4 expert workshop on Environmental Effects of Marine and 
Hydrokinetic Devices held in Dublin, Ireland. Invited US delegate. 27-28 September 2010. 

 

Kramer S.H. 2010. Meeting environmental challenges for the marine hydrokinetic industry. Presented at 

California and World Oceans, San Francisco, CA. 10 September 2010. 

 

Kramer S.H. 2010. Using environmental data to site hydrokinetic projects. Presented at Hydrovision, 

Charlotte, NC. 28 July 2010. 

 

Kramer, S.H. 2010. Scientific workshop on Environmental Effects of Tidal Energy Development held at 

University of Washington, Seattle. Invited expert. 22-25 March 2010. 
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Kramer, S.H. 2008. Environmental effects of new waterpower technologies: what we know; what we are 
learning. 17 July 2009, Hydrovision, Sacramento, CA. 

 

Kramer, S.H., S.H. Kramer, and S.B. Terrill. 2007. A non-salmonid perspective on habitat provided by bar- 

built estuaries. September 2007 American Fisheries Society Annual Meeting, San Francisco, CA. 

 

Kramer, S.H., S.H. Kramer, and S. Dusterhoff. 2006. Guidelines to Evaluate, Modify and Develop Estuarine 

Restoration Projects for Tidewater Goby Habitat. 30 March 2006 California-Nevada Chapter Annual 

Meeting, American Fisheries Society Conference. 

 
Kramer, S.H., F. Ligon, and E. Bell. 2006. Population Dynamics of Bull Trout in the upper McKenzie River, 
Oregon. 16 May 2006 Western Division American Fisheries Society Annual Meeting. 

 

Kramer, S.H. 2005. Symposium Facilitator for “Pacific Salmon Environment and Life History Models: 

Advancing Science for Sustainable Salmon in the Future”. American Fisheries Society National Meeting, 

Anchorage Alaska. 

 

Kramer, S.H., and R. Klein. 2000. The change in distribution and role of large woody debris in upper Prairie 

Creek, a pristine Northern California redwood watershed, after a 10 year flood event. First annual 

international conference on wood in large rivers, Corvallis OR, October 2000. 
 

PROFESSIONAL AFFILIATIONS 
American Fisheries Society 
American Institute of Fisheries Research Biologists 

American Association for the Advancement of Science 
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Santa Cruz, CA 95060 

831-854-7873 | www.revellcoastal.com 

revellcoastal@gmail.com 

 
 

DAVID L. REVELL, Ph.D.   |   Principal / Chief Coastal Scientist 

 
SUMMARY 

 
Dr. David Revell is a coastal geomorphologist with 20+ years of experience studying marine, coastal and 

estuarine processes, in particular in the science and management of coastal processes and climate 

change. He has served as a technical advisor to multiple, state, federal and local jurisdictions related to 

ocean and coastal management especially at the intersection of how physical processes and human 

alterations affect hazards, habitats, and human use. He has been involved in a wide variety of contentious 

community stakeholder processes ranging from evaluating erosion hazard alternatives to climate change 

vulnerability impacts to lagoon and fisheries management, water quality, and marine spatial planning. 

Much of his work involves physical process research, and GIS to facilitate communication of science to 

inform decision making. Dr. Revell has been active in many ground-breaking climate change projects 

including the technical hazards work for the Pacific Institute, The Nature Conservancy’s Coastal Resilience 

projects, and collaborative work looking at adaptation economics. Dr. Revell currently advises multiple 

local jurisdictions on climate change, beach, dune and coastal sediment management, lagoon processes, 

inlet management, and local coastal program updates. 

 

EDUCATION 
 

PH.D., EARTH SCIENCES 

University of California, Santa Cruz, CA (2007) 

M.S., MARINE RESOURCE MANAGEMENT 

Oregon State University, Corvallis, OR (2000) 

B.A.S, GEOGRAPHY AND ENVIRONMENTAL STUDIES 

University of California, Santa Barbara, CA (1998 & 1996) 

 
SELECT 

WORK 

HISTORY 

 
PRINCIPAL AND CHIEF SCIENTIST, REVELL COASTAL, LLC (July 2014 – present) 

Founded company to provide scientific and technical consulting services to coastal management 

agencies, local jurisdictions and non-profit organizations. Communicates the best available science to 

inform better coastal management decisions. Specific project work includes climate change vulnerability 

and adaptation planning, regional sediment management, and coastal lagoon management and 

restoration. 
 

SENIOR COASTAL GEOMORPHOLOGIST, ENVIRONMENTAL SCIENCE ASSOCIATES (FORMERLY PHILIP 

WILLIAMS & ASSOCIATES) (Jan. 2008 –July 2014) 

Managed projects and lead technical analyses on projects related to climate change, coastal lagoons, 

coastal restoration, sea level rise vulnerabilities, adaptation planning and coastal regional sediment 

management. 

http://www.revellcoastal.com/
mailto:revellcoastal@gmail.com


Page | 2 David L. Revell, Ph.D. 

 

 

ADJUNCT PROFESSOR, MONTEREY INSTITUTE OF INTERNATIONAL STUDIES (Aug. 2013 – May 2014) 

Co-instructed graduate level courses on International Marine Science and Policy and Sustainable Coastal 

Management. Assisted with framing the strategic planning for the Center for the Blue Economy with 

specific emphasis on climate change opportunities. 
 

PROJECT SCIENTIST, MARINE SCIENCE INSTITUTE, UC SANTA BARBARA (June 2009 – Present) 

Coastal research scientist collaborating on a Sea Grant investigation of changes to the sandy beach 

ecosystems in Southern California. Responsible for physical process field data collection, evaluation of 

historic trends in shoreline and sand volume changes to integrate with ecological changes. Managed 

graduate student researcher summer 2009 and 2010. 
 

COASTAL SCIENTIST, COASTALCOMS, COASTAL WATCH USA (Jan. 2008 – May 2012) 

International business development of coastal monitoring systems for integrated coastal observation. 

Identification and development of coastal management data products. Applications of video imagery to 

nearshore processes, coastal engineering, and marine protected areas with an emphasis on integrating 

ocean and coastal observations. Focus on coastal processes, ports and harbors, socio-economic data 

collection. Supported USGS data collection for projects in TRNERR, Goleta Beach, and Surfers’ Point. 
 

POSTDOCTORAL RESEARCHER, INSTITUTE OF MARINE SCIENCES, UCSC (Apr. 2007 – Apr. 2008) 

Researched historic shoreline changes along Santa Barbara and Ventura County coasts using a variety of 

GIS, remote sensing and field collection techniques. Collaborated with USGS, USACE, and BEACON to 

assess coastal hazards and model sediment transport along the Santa Barbara coast. 
 

MARINE AND COASTAL PROCESSES CONSULTANT, SURF 2 SEA CONSULTING (Aug. 2002 – Dec. 2007) 

Sole proprietor consultancy. Worked with Ecoshore International to develop a beach and groundwater 

monitoring plan for a passive beach dewatering system in Hillsboro, FL (2007). Worked with Moffat and 

Nichols on Coastal Processes Section of Goleta Beach Environmental Impact Report (2006). Collaborated 

with PWA on shoreline changes to Goleta Beach County Park, and helped identify alternative solutions 

to park protection (2004-05). Worked for oceanfront property owners to assess coastal erosion 

alternatives and processes affecting property boundaries (2005). Created GIS and planning databases 

for the City of Bandon, Oregon (2000-03). Inventoried whale watch operators and developed best 

practice guidelines (2002). Coordinated GIS for the Port Orford Ocean Resources Team, a community 

group that interviewed local fishermen and recreational users on marine spatial planning (2002-03). 
 

COASTAL MANAGEMENT FELLOWSHIP, NOAA (Aug. 2000 – Aug. 2002) 

Received a NOAA Fellowship working as a technical advisor to the Oregon Coastal Management Program 

on littoral cell management planning. Developed coastal hazard GIS inventories for five jurisdictions in 

Oregon. Conducted a coastal hazard assessment for the Bandon Littoral cell. Worked on the Oregon 

Coastal Atlas project as a member of the Project Development Team, collecting and consolidating 

pertinent GIS and database information for ocean areas, rocky shores, sandy shores, and estuaries, to 

facilitate marine spatial planning. 
 

GRADUATE RESEARCH ASSISTANT, OREGON STATE UNIVERSITY (July 1998 – July 2000) 

Constructed the Netarts Littoral Cell Coastal Hazard GIS inventory for Oregon Sea Grant, Oregon Parks 

and Recreation Department, Oregon Coastal Management Program, and Tillamook County. This involved 

survey fieldwork, data processing, GIS, and project management. Facilitated stakeholder workshops to 

educate, and receive feedback on GIS design and hazard avoidance strategies. Recommended mitigation 

alternatives to State Parks regarding the Cape Lookout Dune Restoration Project - Section 227 – Army 

Corp of Engineers. 



Page | 3 David L. Revell, Ph.D. 

 

 

 

 

SELECT 

PUBLICATIONS 

 
King, P., J. Gilliam, J. Calil, D. L. Revell. (in review) Economic tradeoffs between adaptation strategies: A 

case study from Imperial Beach, California submitted to Journal of Ocean and Coastal Economics, 

November 2016. 

 

Garner, K.L., Chang, M.Y., Fulda, M.t., Berlin, J.A., Freed, R.E., Soo-Hoo, M.M., Revell, D.L., Ikegami, M, 

Flint, L.E., Flint, A.L., Kendall, B.L. 2015 (2015). Impacts of sea level rise and climate change on coastal 

plant species: a case study in the central California coast. PeerJ Prints published online. 
 

Weaver, C.P., C. Brown, J.A. Hall, R. Lempert, D. L. Revell, D. Sarewitz, and J. Shukla, 2013. Climate 

Modeling Needs for Supporting Robust Decision Frameworks. WIRE’s Climate Change 
 

Revell, D.L., R.Battalio, B. Spear, P. Ruggiero, and J. Vandever, 2011. A Methodology for Predicting 

Future Coastal Hazards due to Sea-Level Rise on the California Coast. Climatic Change 109:S251-S276. 

DOI 10.1007/s10584-011-0315-2. 
 

Orme, A.R., Griggs, G.B., Revell, D.L., Zoulas, J.G., Chenault, C., Koo, H. 2011. Beach changes along the 

southern California coast during the twentieth century: A comparison of natural and human forcing 

factors. Shore and Beach 
 

Revell, D.L., Dugan, J.E., and Hubbard, D.M. 2011. Physical and ecological responses of sandy beaches 

to the 1997-98 ENSO. Journal of Coastal Research. 27(4)718-730 
 

Barnard, P.L., Revell, D.L., Hoover, D., Warrick, J., Brocatus, J., Draut, A.E., Dartnell, P., Elias, E., 

Mustain, N., Hart, P.E., and Ryan, H.F., 2009, Coastal processes study of Santa Barbara and Ventura 

Counties, CA: U.S. Geological Survey Open-File Report 2009-1029, http://pubs.usgs.gov/of/2009/1029/ 
 

Revell, D.L., Barnard, P. and Mustain, N. 2008. Influence of Harbor Construction on Downcoast 

Morphological Evolution: Santa Barbara, California. Published in Coastal Disasters ’08 Conference, April 

2008 North Shore, HI. 
 

Dugan, J.E., Hubbard, D.M., Rodil, I., and Revell, D.L. 2008. Ecological Effects of Coastal Armoring on 

Sandy Beaches. Marine Ecology. 
 

Revell, D.L., Marra, J.J., and Griggs, G.B. 2007. Sandshed Management. Special issue of Journal of 

Coastal Research - Proceedings from International Coastal Symposium 2007, Gold Coast, Australia. 
 

Revell, D. L and Griggs, G.B. 2006. Beach Width and Climate Oscillations along Isla Vista, Santa Barbara, 

California. Shore and Beach. 74(3)8-16. 
 

Revell, D.L., Komar, P.D., Sallenger, A.H. Fall 2002. An Application of LIDAR to Analyses of El Niño 

Erosion in the Netarts Littoral Cell, Oregon. Journal of Coastal Research, ACEC Vol. 18 4:702-801. 

http://pubs.usgs.gov/of/2009/1029/


 

 

Noah Hume, P.E., Ph.D. 
Aquatic Ecologist/Senior Scientist 

 

Dr. Noah Hume (Ph.D., Civil and Environmental Engineering) has over 25 years experience in aquatic 

sciences and engineering spanning ecology, water quality, water supply and treatment. Dr. Hume’s 

areas of expertise include engineering, water quality management, wetlands ecology, limnology, and 

fisheries biology. He has particular experience with estuarine ecology, levee management, fisheries 

programs, and has completed a number of restoration and engineering design projects. Dr. Hume has 

also participated in the design and implementation of several constructed wetlands projects and has 

provided expertise for water quality and wildlife management of wetland projects ranging from 

Oregon to Newport Bay, CA. 

 

AREAS OF EXPERTISE 

• Wetlands and Aquatic Ecology 

• Water Quality 

• Fisheries Biology 

• Civil and Environmental Engineering 

• Mechanical Engineering 

 
YEARS OF EXPERIENCE 

At Stillwater: 15 years 

In Total: 25 years 

 
EDUCATION & LICENSURE 

Ph.D., Civil and Environmental 

Engineering, UC Berkeley, 2000 

M.S., Civil and Environmental 

Engineering, UC Berkeley, 1989 

B.S., Mechanical and Ocean Engineering, 

University of Rhode Island, 1985 

 

Professional Engineer (Civil), State of 

California (License C45808); State of 

Oregon (License 67077PE) 

Professional Engineer (Mechanical), 

State of California (License M28919) 

 
PROFESSIONAL HISTORY 

- Senior Scientist (since 2000), Stillwater 

Sciences. 

- Lecturer (1994-2002), University 

Extension, UC Berkeley. 

- Engineer (1989-1994), Kennedy/Jenks 

Consultants, San Francisco, CA. 

- Environmental Scientist (1987-1988), 

Alameda County Public Works 

Agency, Hayward, CA. 

- Mechanical Engineer (1986-1987), 

SELECTED PROJECT EXPERIENCE 

Estuary Special Studies, Santa Clara River Estuary, CA (Client: City of 

Ventura): Dr. Hume has served as lead scientist on multiple phases of 

work in the assessment of ecological impacts of ongoing wastewater 

discharge into the Santa Clara River Estuary. Using an ecological 

functions and focal species approach, Dr. Hume used physical habitat 

and water quality data in conjunction with existing survey data 

documenting threatened and endangered species use of estuary habitats 

to examine current ecological functioning as well as in relation to future 

flows and likely climate change impacts. 

 

Wetlands Treatment Studies, Santa Clara River, CA (Client: City of 

Ventura): Dr. Hume provided design review and performance 

evaluation estimates of several opportunities for the development of on- 

site and off-site treatment wetlands as part of a long-term water 

management approach for treated effluent discharge to the Santa Clara 

River estuary. 
 

Public Trust Flows, Sacramento-San Joaquin Delta, CA (Client: 

Environmental Defense Fund): Dr. Hume was the project manager, 

technical lead for water quality and fisheries issues in synthesizing 

existing information in support of efforts to develop new flow criteria 

for the Delta ecosystem. Using a focal species and ecosystem functions 

approach, this included analysis of fish mortality and salvage within the 

Delta as well as numerous historical evaluations to establish defensible 

ecological linkages to long-term changes in Delta outflows. Dr. Hume 

also testified as an expert witness related to this project at the State 

Water Resources Control Board. 

 
Prospect Island Tidal Habitat Restoration Project, Sacramento-San 

Joaquin Delta, CA (Client: Department of Water Resources [DWR]): Dr. 

Hume manages 8 subcontracting firms to support DWR in the 

restoration of 1,600 acres on Prospect Island in partial fulfillment of 

requirements for 8,000 acres of tidal habitat restoration contained within 

recent Biological Opinions of the USFWS (2008) and NMFS (2009) for 
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Gibbs & Cox, Inc., Marine Engineers, 

New York, New York. 
 

SELECTED PUBLICATIONS 

Singer, M. S., N.P. Hume, D. Slotton, N. 

Bloom, J. Wood, and P.W. Downs. In 

prep. Mercury bioaccumulation 

potential versus avian habitat benefits 

in restoration design of a dredged and 

regulated river-floodplain in the 

Central Valley of California. 

 
Hume, N. P, M. Fleming, and A. Horne 

2002. Denitrification potential and 

carbon quality of four aquatic plants in 

wetland microcosms. Soil Science 

Society of America Journal 66: 1706– 

1712. 

 
Hume, N. P., M. Fleming, and A. Horne 

2002. Plant carbohydrate limitation on 

nitrate reduction in wetland 

microcosms. Water Research 36: 577– 

584 

 
Kramer, S. H., M. Trso, and N. Hume. 

2001. Timber harvest and sediment 

loads in nine northern California 

watersheds based on recent Total 

Maximum Daily Load (TMDL) studies. 

Watershed Management Council 

Networker 10: 17–24. 

 
Hume, N. P. 2000. Effects of plant 

carbon quality on microbial nitrate 

reduction in wetlands. Doctoral 

dissertation. University of California, 

Berkeley. 

 
Smith, D. S., M. Commins, A. Horne, C. 

Chen, B. Faisst, M. Beutel and N. Hume. 

1998. Control of taste and odor and 

organic carbon in upper San Leandro 

Reservoir. EBMUD Source Water 

Management Program. Merritt Smith 

Consulting, Lafayette, California. 

continued water export operations of the SWP and CVP. In coordination 

with agency authors from DWR and the Department of Fish & Wildlife 

(DFW), Dr. Hume prepared the preliminary jurisdictional wetland 

delineation and provided senior technical review on the project EIR. In 

addition to engineering reviews, Dr. Hume provided oversight of the 

development of project permitting documents including CWA Section 

401 and 404 permit applications and an encroachment permit with the 

Central Valley Flood Protection Board. 

 
Algae Monitoring and Mitigation Plan (Client: San Francisco Public 

Utilities Commission): Dr. Hume is leading the analysis and update of an 

Algae Monitoring and Mitigation Plan (AMMP) for the SFPUC 

peninsula, Alameda, and upcountry reservoirs. After review of standard 

operating procedures for reservoir sampling, response triggers and 

measures for algal levels and taste and odor compounds will be 

adjusted along with any adjustments to laboratory data reporting and 

communications between Natural Resource and Water Quality Division 

staff. 
 

EIS/EIR for Prospect Island Tidal Habitat Restoration Project, 

Sacramento-San Joaquin Delta, CA (Client: Department of Water 

Resources [DWR]): Dr. Hume manages eight subcontracting firms to 

support DWR in the permitting and regulatory compliance for habitat 

restoration of 1,600 acres on Prospect Island in partial fulfillment of 

requirements for 8,000 acres of tidal habitat restoration contained within 

recent Biological Opinions of the USFWS (2008) and NMFS (2009) for 

continued water export operations of the SWP and CVP. Dr. Hume 

leads a multidisciplinary team responsible for (1) developing and 

screening restoration alternatives, (2) evaluating the efficacy and 

potential adverse effects of different design approaches, (3) developing 

preliminary restoration designs, and (4) development of EIR and 

permits for the Proposed Project. In addition to engineering reviews, Dr. 

Hume provided oversight of the development of project permitting 

documents including CWA Section 401 and 404 permit applications and 

an encroachment permit with the Central Valley Flood Protection Board. 
 

EIS/EIR and Secretarial Determination Overview Report for Klamath 

River Dam Removal (Client: US Bureau of Reclamation): Dr. Hume is 

providing technical support to a State and Federal water quality 

subteam for the Secretarial Determination process in evaluating the 

feasibility and potential impacts of the removal of four dams on the 

Klamath River. Primary technical analyses include evaluation of 

potential short-term sediment related impacts upon dissolved oxygen 

following dam removal, as well as longer term impacts in relation to the 

KHSA and KBRA implementation measures over a 50-year period. 
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NEPA Evaluation, Environmental and Biological Assessments, 

Sacramento River Bank Protection Project, CA (Client: U.S. Army 

Corps of Engineers): Dr. Hume served as project director and lead 

scientist for several Environmental Assessments (NEPA) and Biological 

Assessments of bank repair projects at critically eroding sites along the 

Sacramento River Bank Protection Project. Design and construction 

features were incorporated for the protection of habitat for salmonids 

and Delta smelt, as well as valley elderberry longhorn beetle, 

Swainson’s hawk, and other threatened and endangered species 

protected under the federal and state Endangered Species Act. Dr. 

Hume supervised pre- and post-construction monitoring of riparian 

planting establishment as well as fish habitat use of anchored instream 

woody materials and planted wetland and shallow water bench areas 

for resting and feeding habitat for the target fish species. 

 

Don Pedro Project Relicensing, Tuolumne River, CA (Client: Turlock and 

Modesto Irrigation Districts and HDR Engineering): As part of the ongoing 

relicensing of the Don Pedro Project under FERC’s ILP, Dr. Hume 

developed a range of study plans covering aquatic resources and led 

several studies addressing factors affecting Chinook salmon and Central 

Valley steelhead populations. Dr. Hume led the development of two 

inter-related salmon production model models to evaluate population 

response to changes in Project operations as well as potential habitat 

restoration strategies. Dr. Hume provided senior review and technical 

input on studies of otolith microchemistry, scale and age information, 

predation studies, water temperature, floodplain modeling, as well as 

IFIM studies. Dr. Hume is currently providing technical support in 

developing appropriate mitigation, restoration and management 

strategies to support water supply, hydroelectric and sensitive aquatic 

beneficial uses. 

 

Water Quality Assessments for Hydroelectric Project Relicensing, CA 
and OR 

• McKenzie River, OR (Client: Eugene Water and Electric Board) 

• Bucks Creek, CA (Client: Pacific Gas & Electric Company) 

• Feather River, CA (Client: South Fork Water and Power Agency) 

• McCloud River & Pit River, CA (Client: Pacific Gas & Electric Company) 

• Mokelumne River & Bear Creek, CA (Client: Pacific Gas & Electric 

Company) 

• West Branch Feather River & Butte Creek, CA (Client: Pacific Gas & 

Electric Company) 

 

Dr. Hume served as Project Manager and lead scientist for numerous 

water quality and water temperature studies for FERC hydroelectric 

project relicensing. These studies led to mitigation, restoration and 

management strategies related to flow and temperature impacts of 

hydroelectric Project operations upon sensitive aquatic species. 
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MICHAEL JOSSELYN, PhD, 
PWS 
Principal, Senior Wetland 
Ecologist 
josselyn@wra-ca.com 

https://www.linkedin.com/in/michaeljosselyn 
 

 
Years of Experience: 37 

 
Education 

PhD, Marine Botany, University of 
New Hampshire, 1978 

 

MS, Marine Science, University of 
Miami, 1975 

 
BS, Biology, Cornell University, 1972 

Professional Affiliations/ 

Certifications 

Society of Wetland Scientists 
 

Professional Wetland Scientist 
Certification Program (Past 
President) 

 

Association of State Wetland 
Managers 

 

American Association for 
Advancement of Science 

 

Specialized Training 

Certified Professional Wetland 

Scientist 

 
Honors and Awards 

Conservator of the Year, 2000, Bolsa 
Chica Conservancy 

 
Life Time Fellow, California Academy 
of Sciences 

 
 

 
As a co-founder and former President of WRA Inc., Mike Josselyn formed 
the company to incorporate the best scientific information on the 
environment to assist clients with environmental compliance and to assure 
successful implementation of habitat protection and restoration plans. 
Mike’s work has focused on environmental permitting and habitat 
restoration, large scale restoration and conservation planning, and expert 
testimony. The company currently employs over 75 professionals at offices 
in San Rafael, Emeryville, San Diego, Denver, and Fort Bragg. 

 
Mike has consulted internationally on wetland ecology and restoration. He 
has authored or edited several books and more than 50 articles on wetland 
ecology and mitigation published in national and international scientific 
journals. He was a Professor of Biology at San Francisco State University 
for 22 years and was the Director of the University’s Romberg Tiburon 
Center for Environmental Studies. He was trained as a US aquanaut in the 
NOAA “Man-in-the Sea” program and participated in five underwater 
missions. 

 
He has successfully completed major wetland mitigation and restoration 
projects for transportation agencies, port authorities, utilities, private 
developers, and non-profit organizations. He has been the lead biologist  
for major conservation plans at Tejon Ranch in Kern County, for the 
Sunrise Powerlink in San Diego, and for several large scale wetland 
restoration projects throughout the nation. He has received awards for his 
work at the 1000-acre Bolsa Chica tidal restoration project, the Gateway 
Center tidal wetland on San Francisco Bay, and for the design of 
freshwater wetlands at the Santa Lucia Preserve in Monterey. 

 
As a recognized expert in his field, he has served on national advisory 
committees to the U.S. Army Corps of Engineers, U.S. Environmental 
Protection Agency, U.S. Fish and Wildlife Service, National Oceanic and 
Atmospheric Administration, and the National Wetlands Technical Council 
in the development of federal wetland policy and research. He has served 
as a peer reviewer for State TMDL programs, served on the Wetland 
Recovery Program’s Science Advisory Panel, and is an expert  on  the 
Santa Susanna Field Laboratory Surface Water Panel. He was appointed 
as to the Science Advisory Panel to the EPA to prepare a report on the 
proposed federal definition of “waters of the United States”. He has 
participated in scientific advisory missions to the Philippines, Japan, and 
China. Mike has also provided expert witness services to the Department  
of Justice, the State of California, and many private parties. 

 

Mike is a Professor Emeritus at San Francisco State University. Mike has 
taught courses in wetland restoration and mitigation for the U.S. Army 
Corps of Engineers, the Wetland Training Institute, and CLE International. 

 
He is currently a Fellow of the California Academy of Sciences and a 
Certified Professional Wetland Scientist. 

mailto:info@wra-ca.com
http://www.wra-ca.com/
mailto:josselyn@wra-ca.com
https://www.linkedin.com/in/michaeljosselyn


San Rafael | Emeryville | San Diego | Denver | Fort Bragg (415) 454-8868 info@wra-ca.com www.wra-ca.com 

MICHAEL JOSSSELYN 
Page 2 

 

 

 
 

Representative Projects (out of over 400 project management responsibilities) 
 

Tejon Ranch Conservation Plan, Lebec, California 
Mike was the primary biological consultant for the development of a 100,000 acre conservation preserve design 
for the Tejon Ranch in southern California. Working for the Trust for Public Land under an agreement with Tejon 
Ranch, Mike developed a preserve design program that incorporated state of the art GIS modeling techniques to 
determine which lands would represent the best in preserving watersheds, biodiversity, and maintain landscape 
connectivity within the Ranch. Mike worked with federal and state agencies to gain acceptance of the plan. He 
organized and led a scientific advisory team to refine the plan. The scientific approach to the planning of acres. 

 
Cojo Jalama Ranch Biological Resource Inventory and Restoration Plans, Lompoc, CA 
Mike led a five year biological survey and resource inventory of the 25,000 acre ranch located at Point 
Conception. The survey involved large scale biological survey techniques to develop detailed vegetation maps 
and catalog the plant and animal species present on this unique coastal property. The survey work was used for 
conservation planning purposes for eventual transfer of the property to The Nature Conservancy and to prepare 
restoration plans for aquatic resources on the Ranch. 

 

Big Rock Ranch Conservation Plan, San Rafael, California 
Mike was the lead biologist for the Lucasfilm Big Rock Ranch habitat design and conservation plan. The project 
involved stream restoration, lake habitat improvement, and special status species habitat conservation.  The  
1000 acre ranch was developed for Lucasfilm operations while preserving a substantial acreage in open space 
and natural habitat. Mike developed a management plan for the Marin dwarf flax, worked with federal and state 
agencies to receive approval for the plan, and was responsible for assuring that the stream and wetland mitigation 
areas met the permit requirements. 

 
Batiquitos Lagoon Restoration, Carlsbad, California 
Mike was the lead biological consultant for the design, and implementation of the Batiquitos Lagoon restoration 
project. The 650 acre lagoon restoration was proposed by the Port of Los Angeles for mitigation of its Pier 400 
project. The project involved the restoration of tidal action to the lagoon, the dredging and creation of least tern 
nesting islands, and the recovery of salt marsh and eelgrass habitats. The project construction took three years, 
during which WRA provided detailed biological monitoring and habitat management services. The project is now 
owned and managed by the Department of Fish and Game. 

 
San Dieguito Wetland Restoration Project, Del Mar, California 
Mike was the lead biological consultant for the design and implementation of the 150 acre San Dieguito Wetland 
Restoration Project that was constructed by Southern California Edison as mitigation for the operation of the San 
Onofre Nuclear Power Generating Station. Mike led public and agency meetings to gain input and receive 
authorization for the implementation of a new tidal wetland area to provide fishery habitat. He prepared the final 
designs that were utilized for the construction and worked with over 18 agencies to receive permits and 
authorizations for the project. WRA provided landscape and fine grading plans for the final restoration plan and 
provided construction oversight for the project. 

 
Pacific Commons Vernal Pool and Endangered Species Habitat Mitigation and Preserve Management, 
Fremont, California 
Mike was the principal in charge the Bay area’s largest vernal pool restoration project. WRA developed an 
ecological management and mitigation plan for a 450-acre open space preserve that included the restoration of 

mailto:info@wra-ca.com
http://www.wra-ca.com/
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over 90 acres of vernal pools to serve as habitat for the federally endangered vernal pool tadpole shrimp. The 
preserve was also designed to provide habitat for California tiger salamander, burrowing owl, and Contra Costa 
goldfields. WRA conducts regular monitoring of the tadpole shrimp on the site, as well as the California tiger 
salamander, burrowing owl, and Contra Costa goldfields. The project has required close coordination with local, 
state, and federal agencies, and accepted by the U.S. Fish and Wildlife Service as part of its National Wildlife 
Refuge. WRA continues to monitor wildlife and manages grazing to provide weed management. 

 
Otay River Estuary Restoration Project, San Diego, CA 
Mike worked with Poseidon Resources to plan and implement a 150 acre tidal marsh restoration project located 
on former salt ponds in southern San Diego Bay. The project involved restoration of tidal action, determination of 
resource enhancement credits, and consideration of sea-level rise on the eventual configuration of the restoration 
project. The work involved coordination amongst federal agencies, including the owner, the US Fish and Wildlife 
Service and compliance with California Coastal Commission requirements to meet mitigation requirements for the 
desalinization plant that funded the restoration. 

 
Sunrise Powerlink, San Diego, California 
Mike was responsible for the permitting to “waters of the US” and “Waters of the State” for the Sunrise Powerlink, 
a $1.5 billion dollar electric power transmission line in San Diego and Imperial Counties of southern California.   
He led a team of biologists and GIS specialists in performing delineations, determining project impacts, submitting 
and receiving permits from the Corps of Engineers, the State Water Quality Control Board, and the Department of 
Fish and Game.  A key element of this effort was the identification and development of Habitat Mitigation Plans  
for project impacts in which five sites comprising over 2000 acres of mountain and desert habitats were approved 
by the agencies 

 
Santa Lucia Preserve, Carmel Valley, California 
Mike was the Principal-in-Charge for the development of biological baseline information for the 20,000 acre Santa 
Lucia Preserve, a project that resulted in the establishment of an 18,000 acre habitat preserve and a limited 
development plan compatible with the preserve. Mike led biologists in conducting biological surveys, including a 
comprehensive wetland delineation for the project. WRA prepared all permit documents including a biological 
assessment for the listed species on the site, the California red-legged frog, California tiger salamander, and 
steelhead.  WRA also prepared and implemented a wetland mitigation program for the Ranch. 

 
El Rancho San Benito, Hollister, California 
Mike was the Principal-in-Charge for this project which is a Master Planned new town located on 4,000 acres 
outside of Hollister, CA. Mike supervised the conduct of all protocol level biological surveys on the site including 
surveys for the San Joaquin kit fox, the California tiger salamander, the California red-legged frog, vernal pool  
fairy shrimp, and burrowing owl. The firm also prepared a wetland delineation for the project which was approved 
by the Corps of Engineers. The firm completed a major technical report on all the species surveys to the County 
for the purpose of processing a development proposal. 

 

Boeing Santa Susanna Field Laboratory Remediation, Simi Valley, California 
Mike has participated for 8 years as part of an Expert Panel to develop innovative approaches that involve natural 
habitat restoration and constructed wetlands to treat runoff from a former rocket test facility operated by 
Rocketdyne in the 1960-80s. Mike is responsible for plant selection for biofilters and design of wetland/stream 
restoration to protect downstream waters from surface water runoff contaminants associated with storm events. 

mailto:info@wra-ca.com
http://www.wra-ca.com/


San Rafael | Emeryville | San Diego | Denver | Fort Bragg (415) 454-8868 info@wra-ca.com www.wra-ca.com 

MICHAEL JOSSSELYN 
Page 4 

 

 

 
 

These features have included innovative stormwater treatment designs that have been recognized by CASCA in 
its annual awards and has led to development of a stormwater web site for use in Boeing facilities nationwide. 

 
Mission Creek Restoration, San Francisco, California 
Mike was the Principal-in-Charge for this urban restoration project.  Mission Creek is a navigable tidal channel  
that connects to San Francisco Bay in the vicinity of AT&T Park. This project includes the restoration of a salt 
marsh along the shoreline. WRA conducted the biological assessment and wetland delineation required by the 
permitting agencies. WRA prepared a Channel Enhancement Plan that examined the feasibility of stabilizing the 
channel banks and creating wetland habitat. In addition, WRA designed the wetland mitigation and revegetation 
plan for the project. 

 

Yosemite Slough Restoration Plan, San Francisco, California 
Mike has provided the leadership for the Yosemite Slough Restoration Project. The project goal is to restore tidal 
wetlands in a 34 acre parcel of Candlestick Park State Recreation Area adjacent to a tidal channel just north of 
the San Francisco county line on the western shore of South San Francisco Bay. The design for the proposed 
project more than doubles the area of tidally influenced wetlands and provides for an isolated nesting island for 
special status species, nursery areas for fish and benthic organisms, transitional and upland areas to buffer 
sensitive habitats, public interpretive trails, and passive public use areas with an environmental education center. 

 
Gateway Wetland Restoration Project, Newark, California 
Mike was the principal in charge for a muted tidal restoration project and stormwater management wetland  
located at the Sun Microsystems’ headquarters site in Newark, CA. The site incorporated state of the art 
stormwater management bioswales and natural drainage systems to treat parking lot stormwater before entering 
the 15 acre wetland restoration project. The muted tidal nature of the restoration site allowed for stormwater 
detention within the wetland system. The muted tidal system provided fish and migratory bird habitat on shallow 
mudflats and vegetated marsh areas were designed to provide habitat for the salt marsh harvest mouse. 

 
Caltrans Statewide Biological Services, Sacramento, California 
Mike has provided wetland and restoration training to Caltrans staff for over 10  years.  He has regularly  
organized and taught Basic Wetland Delineation, Advanced Wetland Delineation, and Wetland Restoration 
planning in class training sessions given throughout the state. He is a certified instructor in the Corps of  
Engineers 40 hour wetland delineation training program. 

 
Expert Panel and Peer Review Consultation 

 

Mike serves on a number of expert panels and provides peer review consultation. He has been a member of the 
South San Francisco Bay Salt Pond Restoration Project Science Advisory Team, the southern California Wetland 
Recovery Plan Science Advisory Panel, the Ballona Wetlands Science Advisory Panel, the City of San Francisco 
Wastewater Master Plan Technical Advisory Committee, and the Boeing Santa Susanna Laboratory Expert 
Stormwater Panel. He is also a peer reviewer for TMDL’s proposed by various State Regional Water Quality 
Control Boards including the Lake Elsinore nitrogen TMDL and the Guadalupe River Hg TMDL. 

 
Dr. Josselyn served on the EPA Science Advisory Panel in 2014-15 to review the EPA report on Connectivity of 
Streams and Wetlands that served as the scientific basis for the proposed rule on Section 404 jurisdiction. 
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Expert Witness Services 
 

Mike has provided expert consultation and witness services for litigation involving land valuation, wetland 
delineation, and wetland restoration. He has testified for both defendants and plaintiffs and his clients have 
included the US Department of Justice, the California State Attorney General’s office, and private parties.   He   
has been accepted as a qualified witness in federal and state courts. Additional information is available on the 
cases he has testified in through request. 

 
 

Selected Scientific Publications (while at San Francisco State University) 
 

Josselyn, M.N. (ed) 1982. Wetland restoration and enhancement in California. California Sea Grant College 
Program.  Report #T-CSGCP-007. 116pp. 

 
Josselyn, M.N.; Calliet, G.M.; Niesen, T.M.; Cowen, R.; Hurley, A.; Connor, J.; and Hawes, S. l983. Composition, 
export, and faunal utilization of drift vegetation in Salt River submarine canyon. Estuarine, Coastal and Shelf 
Science 17:447-465. 

 
Josselyn, M.N. 1983. Estuarine tidal marshes of San Francisco Bay: a community profile. US Fish and Wildlife 
Service, Division of Biological Services, Washington, DC  FWS/OBS-83/23. l02pp. 

 
Josselyn, M.N. and West, J. 1985. Distribution and seasonal abundance of marine algae in San Francisco Bay. 
Hydrobiologia 129:139-152. 

 
Spicher, D. and M.N. Josselyn. 1985. Spartina (Graminae) in northern California: distribution and taxonomic  
notes.  Madrono 32:158-167. 

 
Josselyn, M.N., M. Fonseca, T. Niesen, and R. Larson. 1986. The ecology of Halophila decipiens: Distribution  
and production. Aquatic Bot. 25:47-61. 

 
Dornhelm, R. and M. Josselyn. 1987. Sea level rise: predictions and implications for San  Francisco  Bay. 
Prepared for: San Francisco Bay Conservation and Development Commission.  San Francisco, CA 98pp. 

 
Josselyn, M.N., J. Duffield, and M. Martindale. 1989. Impact of public access on wetlands. Technical Report #9. 
Romberg Tiburon Centers, Tiburon, CA  94920, 50pp. 

 
Josselyn, M., S. P. Faulkner, and W.H. Patrick, Jr. 1990. Relationships between seasonally wet soils and the 
occurrence of wetland plants in California.  Wetlands 10:7-26. 

 

Callaway, J. and M. Josselyn.  1992.  The biology of smooth cordgrass, Spartina alterniflora in San Francisco  
Bay.  Estuaries 15(2):218-26. 

 
Boesch, D.F., M.N. Josselyn, A.J. Mehta, J.T. Morris, W.K. Nuttle, C.A. Simenstad, D.J.P. Swift. 1994. Scientific 
assessment of coastal wetland loss, restoration, and management in Louisiana. Journal of Coastal Research. 
20:1-103. 
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Acker, C.M., M.N. Josselyn, and D. Pearson. 2004. Soil conditions and potential soil amendments for use in high 
intertidal areas in southern California tidal marshes.  Shore and Beach Vol 72: 10-14. 

 
Otto, M; P Hobson, R. Kampalath, B. Steets, R. Pitt, J. Jones, M. Stenstrom, R. Gearheart, M. Josselyn, D. 
Taege. 2013. A new statistical methodology: Using subcatchment monitoring data to prioritize placement of 
stormwater treatment controls.   Stormwater Magazine 36-43. 
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Education 

Ph.D., 2008, Hydrologic Sciences, University of 

California, Center for Watershed Sciences, Davis, 

CA, 

 
M.S., 2003, Hydrologic Sciences, University of 

California, Center for Watershed Sciences, Davis, 

CA, 

 
B.S., 1996, Civil and Environmental Engineering, 

Forestry minor, University of California, Berkeley, 

CA. 

 
Professional Registration 

2003, Professional Civil Engineer, CA, # C66595. 

 
Professional Experience 

2009‐Present, Director 

cbec, inc., eco‐engineering, Sacramento, CA. 

Providing environmental consulting services to the 

water resources industry. 

 
2000–2008, Independent Hydrologist 

 
2008,  Post‐Doctoral Researcher 

University of California, Center for Watershed 

Sciences, Davis, CA. 

 
2000–2007, Research & Teaching Assistant 

University of California, Center for Watershed 

Sciences, Davis, CA 

 
2003,  Post‐Graduate Researcher 

Dept. of Civil and Environmental Engineering, 

University of California, Davis, CA 

 
2000–2002,  Research Assistant 

Dept. of Civil and Environmental Engineering, 

University of California, Davis, CA 

restoration/rehabilitation projects. Facets of this experience include the assessment of hydrologic, 

hydraulic, geomorphic and ecological effects of a variety of restoration and rehabilitation efforts (e.g., 

levee breaching, channel and floodplain reconfiguration, bank stabilization, dam removal, structure 

placement, and vegetation planting/removal). Assessments have included the collection and 

comparison of before and after physical and biological data, in addition to the utilization of hydraulic, 

hydrologic and statistical species prediction models to predict the potential outcome of proposed 

designs, as well as retrospectively evaluate the benefits gained. 

Dr. Hammersmark’s technical experience includes a blend of computation analyses with a variety of 

field methods. Examples of skills and tools typically utilized include numerical hydraulic and hydrologic 

modeling (e.g., HEC, USGS, USBR and DHI models), habitat suitability modeling, terrain modeling, GIS 

and a variety of types of field investigations including sediment characterization and sediment 

transport measurements, habitat characterization and mapping, vegetation sampling, topographic and 

bathymetric surveys, water quality sampling, flow gaging, groundwater sampling, water table 

measurement, soil infiltration and compaction monitoring. 

Dr. Hammersmark has been involved in interdisciplinary research regarding environmental restoration 

and water resources for more than 13 years, with a focus placed on identifying physical drivers of 

ecological processes. He has published a number of peer‐review articles in scientific journals (e.g.,  

River Research and Applications, Restoration Ecology, Wetlands, Ecological Engineering, Natural 

Hazards Review, and Hydrogeology Journal), and has presented at a variety of professional conferences 

and meetings. Dr. Hammersmark has taught, or assisted in teaching several field and classroom based 

university courses (e.g., Fluvial Geomorphology, Ecogeomorphology of Rivers and Streams), as well as 

university extension short courses (e.g., Understanding Riparian Processes, Fluvial Geomorphology, 

Geomorphic and Ecological Fundamentals of River and Stream Restoration, Streambank Assessment 

and Restoration). 

Drawing from his diverse academic and consulting background, Dr. Hammersmark seeks innovative  

and sustainable process‐based solutions to complex multi‐objective water resource and ecosystem 

restoration challenges, while operating within the specific constraints of each project. He is committed 

to the conservation, preservation and rehabilitation of aquatic, wetland and terrestrial ecosystems. 

 

 
Selected Projects 

Santa Clara River Estuary Habitat Restoration, Enhancement and Campground Relocation Feasibility Study. Oxnard, CA. 2014‐2015. For Wishtoyo 

Foundation, California State Parks and California Department of Fish and Wildlife. Project director for a feasibility study related to the relocation of 

McGrath State Beach Campground and the restoration and enhancement of the estuary and the areas currently occupied by the campground. 

Activities include: field studies (bathymetric surveys and water level monitoring), water quality monitoring and modeling, geomorphic assessment, 

2D hydrodynamic and sediment transport modeling, alternative development and assessment, stakeholder engagement, and preparation of 30% 

construction plans for the preferred alternative. 

Chris Hammersmark, Director 

Dr. Hammersmark is a registered civil engineer specializing in hydraulics, hydrology, geomorphology, 

ecology, and ecosystem rehabilitation/restoration. He has over 17 years of experience on a diverse 

array of projects involving stream, meadow and floodplain restoration, fish passage, sediment 

transport and water quality, flood inundation and water supply. The environmental settings for these 

projects range from natural to urban, from headwater streams and adjacent meadows and forests 

through lowland alluvial rivers to tidally influenced coastal rivers and estuaries. While a majority of Dr. 

Hammersmark’s  experience  is  gained  from  projects  within  California,  he  has  also  participated  in 

interdisciplinary projects in Alaska, Arizona, Utah, Washington, British Colombia, and Scotland. 

Dr. Hammersmark has extensive experience in the design and evaluation of estuarine, stream and river 



 

 

Butano Creek Floodplain Restoration Design. Pescadero, CA. 2015‐2016. For Resource Conservation District of San Mateo County. Project director 

for a design effort to restore channel and floodplain habitat by installing a series of engineered log jams, roughened channel grade control 

structures and floodplain access channels. An emphasis was placed on maintaining fish passage for steelhead and coho salmon through the design 

reach. Implementation of the project will restore natural function to the creek, reduce incision of the creek bed and erosion of its banks, restore 

wetland habitat, restore the floodplain’s ability to store sediment, help address water quality impairment from sediment, create and enhance off‐ 

stream habitat, maintain fish passage, and enhance ecological values for multiple federal and state listed species. The project includes topographic 

surveys, 2D hydrodynamic modeling, sediment transport modeling, design and the development of plansets, reports and costs estimates. 

 

American River Modified Flow Management Standard Development. Sacramento, CA. 2009‐present For Sacramento Water  Forum.  Project 

director and lead analyst for a project to develop a flow release prescription for the American River below Nimbus Dam. The effort seeks a balance 

between the coequal objectives of a reliable and safe water supply for the Sacramento region and preservation of the fishery, wildlife, recreational 

and aesthetic values of the lower American River. Technical tasks have included the development and application of: hydrodynamic and water 

temperature models for upstream reservoirs and the river; salmon and steelhead spawning habitat suitability models; minimum release 

requirements, carryover storage requirements, redd dewatering protections, early life stage mortality model for Chinook salmon. Additional tasks 

include data analysis, fisheries impacts evaluation, reporting and stakeholder outreach and education. 

Huckleberry Island Dam Removal Design Assessment. Santa Cruz County, CA. 2014. For Resource Conservation District of Santa Cruz County. 

Project manager for a project to develop and assess the feasibility of various design alternatives for the removal or modification of a privately 

owned flashboard dam on the San Lorenzo River in order to improve fish passage conditions for steelhead. Specific components of the project 

include: (1) field surveys to measure topography, impounded sediment volume and substrate texture; (2) 1D and 2D hydraulic modeling to 

determine hydraulic effects and fish passage benefits of removing/modifying the dam; and (3) development of a technical memorandum detailing 

the various aspects of the assessment. A future phase of the project will include the development of 65% and 100% complete construction 

documents and drawings. 

Branciforte Dam Removal Design. Santa Cruz County, CA. 2012‐2013. For Resource Conservation District of Santa Cruz County. Project manager for 

assessing various design alternatives for the removal of Branciforte Dam, located on Branciforte Creek. The 8 foot tall dam is no longer used for its 

original purpose; however, it continues to present an impediment to the upstream migration of anadromous salmonids (steelhead and coho 

salmon), and alters the geomorphic process of coarse sediment transport, impounding both fine and coarse sediment. Specific components of the 

project include: (1) field surveys to measure topography, impounded sediment volume and substrate texture; (2) hydraulic modeling to determine 

hydraulic effects of removing the dam; and (3) development of 60% and 100% level construction drawings, cost estimates and a basis of design 

report. The objective of the project is to remove the dam structure such that natural hydrologic, geomorphic and biologic processes function as 

they did prior to dam construction. 

Butano Marsh Fish Passage Improvement and Topographic Restoration Project. Pescadero, CA. 2016‐present. For Resource Conservation District 

of San Mateo County, Southern California Coastal Conservancy and Alnus Ecological. Project director for a design effort to recreate a channel for 

Butano Creek as it flows through the Butano Marsh, as well as to improve topographic conditions in the Butano Marsh. The project will recreate  

fish passage opportunities for steelhead and coho salmon, and improve water quality in the Butano Marsh and the Pescadero Lagoon in order to 

reduce the occurrence of conditions that have lead to widespread fish kills. The project includes topographic/bathymetric surveys, hydrodynamic 

and sediment transport modeling design and the development of plansets, basis of design reports and cost estimates. 

Sagehen Creek Fish Barrier Design. Truckee, CA. 2012‐2013. For California Department of Fish and Wildlife. Project manager for a feasibility study 

regarding installation of permanent and temporary fish passage barriers along Sagehen Creek. The barriers are intended to prevent non‐native 

salmonids from re‐colonizing Sagehen Creek following non‐native species eradication and re‐introduction of Lahontan Cutthroat Trout. The project 

entails geomorphic and hydrologic evaluation, hydraulic modeling, topographic surveys and development of conceptual designs. 

Hallwood Side Channel and Floodplain Restoration Project, Lower Yuba River. Hallwood, CA. 2012‐present. For USFWS. Project director for the 

development of restoration designs for a ~2 mile side channel complex and ~170 acres of floodplain adjacent to the Yuba River. The primary focus 

is on increasing/improving rearing habitat available to salmonids (steelhead and Chinook salmon) in a sustainable way, and providing an 

appropriate physical environment for woody riparian vegetation to recruit and thrive. Activities include field surveys, pre‐project physical and 

biological monitoring, 2D hydraulic modeling, alternative development and assessment, development of construction documents and drawings, 

and stakeholder outreach and coordination. 

College Lake Improvement and Watershed Management Project. Santa Cruz County, CA. 2012‐2014. For Resource Conservation District of Santa 

Cruz County. Project manager for the development of an integrated management plan for College Lake, located on Salsipuedes Creek, a tributary to 

the Pajaro River. The project entails field measurements (topographic surveys and stream gaging), hydrologic and hydraulic model development 

and application, water budget analysis, data review and the development of conceptual designs and management strategies. Project objectives 

include: water supply, flood control, migratory waterfowl habitat, steelhead rearing habitat and migration, and agriculture. 

Stanislaus River ‐ Honolulu Bar Floodplain Enhancement Project. Oakdale, CA. 2009–2010. For FISHBIO. Developed, calibrated and applied a 2D 

hydraulic/sediment transport model (SRH‐2D) for a 7.5 mile reach (Knights Ferry to Orange Blossom bridge) to support the design of a salmonid 

(Chinook salmon and steelhead) rearing habitat restoration project which included floodplain and side channel modification/rehabilitation. 



 

 

Arroyo Conejo & Arroyo Santa Rosa Geomorphic Analysis. Ventura, CA. 2003. For Sub‐consultant to David Magney Environmental Consulting. 

Determined bankfull discharge, slope, and bed‐material particle size on a sand‐bed stream in a semi‐arid region. Tasks included topographic 

surveys, data analysis, laboratory analysis and report preparation. 

Development of Solutions to Flooding at Pescadero Creek Road. Pescadero, CA. 2013‐2015. For Resource Conservation District of San Mateo 

County. Project manager/director for the project to develop solutions to the chronic flooding of Pescadero Creek Road by Butano Creek. The 

solutions must reduce flooding in the near and long‐term, and as much as possible improve environmental conditions and fish passage in the area 

where several state and federally listed species are present, including steelhead. Activities included: extensive public and stakeholder outreach, 

field reconnaissance, topographic surveys, sediment sampling, 1D hydrodynamic and sediment transport model development and application, 

development of solutions and preparation of several technical memoranda and a final report. 

American River – Spawning/Rearing Habitat ‐ Gravel Augmentation and Side Channel Design. Rancho Cordova, CA. 2010‐present. For the Water 

Forum, USBR & USFWS. Project manager for a multi‐year gravel placement and side channel creation effort to improve spawning and rearing 

habitat for Chinook salmon and steelhead. Activities include field surveys, data collection, 2D hydraulic modeling, habitat suitability modeling, 

preparation of construction drawings and Basis of Design reports, and performance evaluation of past projects. To date six separate projects have 

been designed and constructed. 

Lower American River ‐ Redd Dewatering Assessment. Sacramento, CA. 2013‐2014. For USFWS. Project manager for the assessment of the 

steelhead redd dewatering potential at highly utilized spawning sites in the American River. Activities included: collection of topographic and 

bathymetric data, development, calibration and application of 2D hydraulic models to assess water level changes due to various proposed flow 

reductions, GIS analysis of redd locations and dewatering potential, assessment of number of observed redds that would be dewatered at different 

flow rates, development of a database of water elevation surfaces that can be queried to understand the magnitude of water level change for 

future dewatering assessments. 

Santa Cruz County Stream Wood Assessments. Santa Cruz, CA. 2015‐present. For Santa Cruz County. Project director and engineering 

geomorphologist for an ongoing project that provides site assessments to inform the management of stream wood with a focus placed on 

recommendations related to resulting flood risk, geomorphic risk and salmonid (steelhead and coho salmon) habitat potential of stream wood 

assemblages in streams within the county. 

 

Butano Creek Cumulative Effects Analysis and Sediment Transport Modeling. Pescadero, CA. 2015. For Resource Conservation District of San 

Mateo County and USFWS. Project director for a modeling effort to assess the potential benefits of multiple floodplain restoration and upland 

sediment reduction actions upon channel and floodplain habitat and downstream sediment delivery to the Butano Marsh and Pescadero Lagoon 

which provides habitat to multiple listed species including steelhead and coho salmon. The project includes topographic surveys, sediment 

sampling, concept development and sediment transport modeling. 

Hydrologic and Geomorphic Analysis to Support Rehabilitation Planning for the Lower Yuba River. Marysville, CA. 2013. For South Yuba River 

Citizens League and USFWS. Project manager for or a study developing potential rehabilitation actions and projects for the lower Yuba River 

between Parks Bar and Marysville, with a focus on increasing/improving rearing habitat available to salmonids (steelhead and Chinook salmon). 

Activities included an analysis detailing the historical geomorphic evolution, development of an estimated depth to water table map, an  

ecologically significant flow frequency analysis, development of potential enhancement actions and identification of potential sites for 

rehabilitation projects. 

College Lake Hydrologic Monitoring Project. Santa Cruz County, CA. 2015‐present. For Pajaro Valley Water Management Agency. Project manager 

for a project to continue monitoring water levels and stream flow at multiple sites upstream and downstream of College Lake. The project entails 

gage installation/maintenance, flow measurements, rating curve development, field surveys, data analysis and reporting. 

Assessment and Design of the Floodplain Expansion and Ecosystem Restoration Project at Dos Rios Ranch. Confluence of the San Joaquin and 

Tuolumne Rivers, CA. 2013‐present. For River Partners. Project director for the design of the project. Activities include topographic and sediment 

surveys, 1D and 2D hydrodynamic modeling, 2D sediment transport modeling, hydrologic analysis, flood encroachment permit application 

development, development and assessment of design alternatives, preparation of grading plans. 

Stanislaus River – Floodplain Inundation Pilot Study. Oakdale, CA. 2009–2010. For FISHBIO. Developed, calibrated and applied a 2D 

hydraulic/sediment transport model (SRH‐2D) for a 7.5 mile reach (Knights Ferry to Orange Blossom bridge) to evaluate the spatial extent of 

floodplain inundation at different flow levels. 

American River – Development of a Structured Decision Making Model. Rancho Cordova, CA. 2011‐present. For the Water Forum, USBR & USFWS. 

In order to provide a framework for decision making regarding aquatic habitat enhancement actions for Chinook salmon and Steelhead trout, a 

Structured Decision Making Model is under development. This model will guide future actions by determining the type and location of future 

rehabilitation/enhancement actions that will result in the largest benefit to recovering populations of native fishes. Project entails data collection, 

as well as hydraulic and habitat suitability modeling of potential gravel placement (to create better spawning habitat) and excavation (to create 

floodplain or side channels). 



 

 

Fluvial Geomorphic Assessment in Support of 100‐yr Flood Risk Analysis of the Yuba Goldfields. Marysville, CA. 2011‐2012. For Three Rivers Levee 

Improvement Authority. Project manager for the geomorphic assessment of the lower Yuba River adjacent to the Yuba Goldfields. Project entailed 

field measurements (topographic surveys, grain size characterization), literature review, aerial photo analysis, 2D hydraulic modeling and statistical 

regression modeling. 

Daguerre Alley Rehabilitation Design, Lower Yuba River. Marysville, CA. 2012‐2014. For PG&E and the Yuba River Management Team. Project 

manager and lead analyst for a study developing rehabilitation concepts for a ~2 mile high flow side channel of the Yuba River. The primary focus is 

on increasing/improving rearing habitat available to salmonids in a sustainable way. Activities include field reconnaissance, DEM analysis, 2D 

hydraulic modeling and aerial photo interpretation. 

Lower Squaw Creek Meadow Restoration Project. Olympic Valley, CA. 2011‐2013. For Placer County, Friends of Squaw Creek, Truckee River 

Watershed Council and Sierra Nevada Conservancy as a sub‐consultant to Sound Watershed. Project manager for the cbec portion of the project 

entailing topographic surveys, hydrodynamic modeling, evaluation of bedload transport capabilities of proposed designs, and participation in the 

Technical Advisory Group. 

North Fork Rock Creek Hydrologic Modeling, Hydrodynamic Modeling and Restoration Design, Chico, CA. 2010‐2011. For Restoration Resources. 

Project manager for a restoration feasibility study which includes watershed scale hydrologic modeling, hydrodynamic modeling and design of 

floodplain zones and multi‐objective detention basins and associated hydraulic structures. 

Lower Yuba River Rehabilitation Concepts Design and Analysis. Marysville, CA. 2009‐2013. For South Yuba River Citizens League and USFWS. 

Project manager and lead analyst for a study developing rehabilitation concepts/projects for a ~4 mile reach of the Yuba River, with a focus on 

increasing/improving rearing habitat available to salmonids. Activities include field reconnaissance and data collection, water level monitoring, 

topographic surveys, vegetation surveys, water table depth modeling and concept design development. A second phase of the project includes the 

development, design and implementation of a pilot riparian planting project, which was completed in 2013. 

Elk Grove Creek No Constraints Restoration Assessment/ Modeling. Elk Grove, CA. 2010‐2012. For City of Elk Grove. Project manager for a 2D 

hydraulic modeling study to investigate the opportunities for multi‐objective stream channel and floodplain restoration within an urban creek 

corridor. 

American River ‐ Sunrise Side Channel Monitoring and Evaluation. Rancho Cordova, CA. 2009‐present. For the Water Forum. Project manager for a 
post‐project monitoring and evaluation study of the recently completed Sunrise Side Channel Enhancement Project. Activities include topographic 
surveys, water level and velocity measurements, 2D hydraulic modeling and habitat evaluations. 

 
Bear Creek Restoration Project – Hydrologic, Geomorphic and Ecological Effects Assessment. Fall River Mills, CA. 2003‐2008. Project 

director/manager for a study that evaluated the hydrologic, geomorphic and ecological effects of pond and plug stream channel restoration in a 

mountain meadow. A combination of field (flow gaging and water‐table measurement, hydrogeologic characterization, channel substrate 

characterization, topographical surveys) and computational modeling (1D, 2D and 3D hydraulic and hydrologic) methods were used in the 

hydrologic assessment. Effects upon the distribution of a number of plant species were determined with a hydrologic‐habitat suitability modeling 

approach. 

Grizzly Slough Restoration Project. Sacramento‐San Joaquin Delta, CA. 2004. Sub‐consultant to Phillip Williams and Associates (PWA). Provided 

technical support to PWA on hydraulic model development for a proposed tidal wetland and floodplain restoration project near the confluence of 

the Cosumnes River and Dry Creek. 

McCormack‐Williamson Tract / North Delta Project: Modeling of Restoration Scenarios. Cosumnes River and Sacramento‐San Joaquin Delta, CA. 

2001‐2004. For The Nature Conservancy and the CA DWR. Responsible for developing a regional hydrodynamic model to evaluate the ecological 

and flood control benefit of various restoration scenarios on the Tract. 

Blodgett Research Forest Stream Habitat Inventory. Georgetown, CA. 1998. Conducted a watershed analysis on streams within the research  

forest. Analyses included an in‐stream and near‐stream vegetation inventory, as well as a physical and biological habitat assessment. 

Ryer Island Seepage Analysis. Sacramento‐San Joaquin Delta, CA. 1998‐1999. Assessed the potential effects of flooding adjacent Prospect Island 

upon seepage rates to Ryer Island. Project tasks included subsurface stratigraphic characterization, installation and monitoring of piezometers, as 

well as 2D groundwater modeling (SEEP/W) of potential restoration scenarios. 

 

Sacramento Hydromodification Plan, Sacramento, CA. 2009‐2011. For Sacramento County. Task manager for the development of portions of a 

regional hydromodification plan. Activities included assessment, application and modification of a stream susceptibility assessment tool, jet‐testing 

to determine shear strength of stream channels, and hydraulic modeling and analysis to develop thresholds for geomorphic change. 

NAVFAC Bangor P990 Mitigation Survey and Modeling. Puget Sound, WA. 2011‐2012. For the US Navy. Project hydrologist for field data collection 

and model development for tidal estuary and riverine restoration projects in the Puget Sound, Washington. Collected surface sediment samples 

representative of fluvial and deltaic morphological units, installed instrumentation (level loggers and water quality probes) in fluvial, estuary and 

hood canal environments, and performed geomorphic reconnaissance of the Big Quilcene. Coordinated access with local landowners for field work. 



 

 

Potential Sedimentation/Scour Analysis for the Cougar Wetlands Unit. Sacramento County, CA. 2012‐2013. For Ducks Unlimited. Project manager 

responsible for assessing potential sedimentation/scour related to the engineered breaching of levees bounding the Cougar Wetlands, adjacent to 

the Cosumnes River. The project entailed field surveys, 2D hydrodynamic modeling and analysis. 

Phoenix Lake Preservation & Restoration Plan. Sonora, CA. 2010‐2012. For Tuolumne Utilities District as a sub‐consultant to Horizon Water and 

Environment. Task manager for the multifaceted preservation and restoration plan investigations. Activities include: flow gaging, watershed 

sediment source reconnaissance, development of sediment management options, volume estimates of reservoir sedimentation, and development 

of dredging plan designs and drawings. 

Tamarack Fuel Reduction and Meadow Restoration Project ‐ Soil Impact Monitoring. Lake Tahoe, CA. 2008‐2009. For the Nevada Fire Safe  

Council. Project manager of the Soil Impact Monitoring Program to assess the effects of forest management activities on soils in sensitive 

environmental zones of the Lake Tahoe Basin. Responsible for monitoring protocol development and application, client and regulator 

correspondence, and report preparation. 

Folsom Reservoir and American River Temperature Monitoring and Modeling. Sacramento, CA. 2009–present. For the Water Forum. Project 

manager for a multifaceted hydrodynamic and water temperature modeling project encompassing Folsom Reservoir, Lake Natoma and the lower 

American River. Aspects of the project include temperature and stage monitoring, bathymetric surveys, the development and application of a HEC‐ 

RAS hydrodynamic and water quality model, modernization and improvement of the existing Coldwater Pool Management Model (iCPMM), and 

application of CEQUAL‐W2 water temperature models for Folsom Reservoir and Lake Natomas. The HEC‐RAS and CEQUAL‐W2 models are used to 

evaluate reservoir and river conditions for a variety of scenarios reflecting 82 years of historic hydrology as simulated CALSIM II a water supply 

optimization model. This effort has required the development of disaggregation techniques to post‐process monthly CALSIM model outputs into, 

daily or hourly time series for use and boundary conditions for the HEC‐RAS and CEQUAL‐W2 models. 

Cache Creek Turbidity and Suspended Sediment Monitoring Program. Yolo County, CA. 2004‐2007. For the Community Development Agency. 

Project manager for a multi‐year investigation of the suspended sediment yield of Cache Creek. Conducted monthly and event based turbidity and 

suspended sediment sampling at six locations along Cache Creek to assess the spatial and temporal variation of suspended sediment load, as well 

as estimates of annual yield. 

Reservoir and Riverine Water Temperature Modeling to Assess Various Configurations of the EID Intake Structure. Folsom, CA. 2014–2015. For 

Eldorado Irrigation District. Project manager for a temperature modeling project focused on Folsom Reservoir and the lower American River. 

Aspects of the project include modification and application of Coldwater Pool Management Model (iCPMM) to assess temperature benefits 

resulting for various configurations of the intake structure under various annual extraction volumes. 

Folsom Dam Temperature Control Device ‐ Water Temperature Modeling and Benefits Assessment. Folsom, CA. 2013–2014. For Sacramento 

Water Forum. Project manager for a temperature modeling project focused on various potential configurations of a temperature control device at 

Folsom Dam. Aspects of the project included modification and application of Coldwater Pool Management Model (iCPMM) to assess temperature 

benefits, and participation in a multi‐agency value planning workshop. 

Folsom Dam Water Control Manual Update ‐ Technical Assistance. Folsom, CA. 2014‐2015. For the US Army Corps of Engineers as a sub‐consultant 

to HDR Engineering. Project manager for a project that provides technical assistance and guidance to HDR as they modify and apply various water 

temperature models to assess fisheries impacts related to various alternatives regarding the modification of the infrastructure and management of 

Folsom Dam and Reservoir. 

U.C. Cooperative Extension ‐ Streambank Assessment and Restoration Course. Sacramento, CA. 2011‐present. For University of California, Davis 

Extension. Instructor and content developer for an introductory course offered annually to the public (through open enrollment). 

California Department of Fish and Wildlife ‐ Streambank Assessment, Restoration and Stabilization Course. Sacramento, CA. 2015‐present. For 

University of California, Davis Extension and California Department of Fish and Wildlife. Instructor and content developer for an introductory course 

offered annually to CDFW staff as part of their Permit Training Academy. 

California Department of Fish and Wildlife ‐ Introduction to Fluvial Geomorphology Course. Sacramento, CA. 2016‐present. For University of 

California, Davis Extension and California Department of Fish and Wildlife. Instructor and content developer for an introductory course offered 

annually to CDFW staff as part of their Permit Training Academy. 

State Water Resources Control Board ‐ Introduction to Fluvial Geomorphology Course. Sacramento, CA. 2016‐present. For University of California, 

Davis Extension and State Water Resources Control Board. Instructor and content developer for an introductory course offered annually at multiple 

locations to Water Board staff as part of their Training Academy. 

Shasta College Stream Summit ‐ Streambank Assessment, Restoration and Stabilization Course. Redding, CA. 2016. For Salix Applied Earthcare. 

Instructor and content developer for an introductory course offered annually to the public. 

CVPIA ‐ Science Integration Team. Sacramento, CA. 2014‐present. For Sacramento Water Forum and USFWS. Member of a team of scientists 

charged with developing and applying a decision support tool to evaluated and prioritize a variety of management actions aimed at enhancing 



 

 

salmonid fisheries in the Central Valley. 

 
Recovery Project for the Santa Cruz Long‐Toed Salamander and the California Red‐Legged Frog in Larkin Valley ‐ Hydrologic Assessment. Santa 

Cruz County, CA. 2013. For Resource Conservation District of Santa Cruz County. Project manager for a project to assess the hydrologic 

characteristics of the Larkin Valley. Activities included hydrologic modeling of the watershed to inform the feasibility of various recovery actions 

(e.g. pond construction), assessment of culverts and bridges in the study area to determine capacity and identify which areas are more likely to 

flood due, GIS analysis to identify potential pond construction locations, and development of guidelines for the construction of recovery ponds. 

American River ‐ Drought Year Analytical Support. Sacramento, CA. 2014‐present. For the Water Forum. Project manager for a project that 

provided technical support regarding management of the lower American River during the extreme drought years of 2013‐2015. Technical tasks 

included hydraulic modeling to determine at what flow rate water supply extraction intakes would no longer be able to function properly, modeled 

estimates of the number of Chinook salmon and Steelhead redds would be dewatered or stranded due to flow reductions, temperature modeling 

for various potential release scenarios, installation of instrumentation to monitor water levels at various locations along the river, and data 

collection and analysis to determine potential Folsom inflow volumes and patterns. 

Sacramento Area Sanitation District ‐ Creek Protection Project. Citrus Heights, CA. 2009.  Sub‐consultant to Brown and Caldwell.  Project included  

a sediment analysis, hydraulic model development and the design of bank and creek protection for five priority sewer creek crossings. At two of  

the sewer crossing locations, complex channel geometry required the development and application of a 2D hydraulic model (SRH‐2D) to evaluate 

potential biotechnical bank stabilization measures. 

Elk Grove Creeks Water Level Monitoring. Elk Grove, CA. 2010‐2011. For City of Elk Grove. Project manager for a stage monitoring study at 15 

locations in and around the city of Elk Grove. 

Sacramento River Bank Protection Project. Central Valley, CA. 2010. For Army Corps of Engineers as a sub‐consultant to URS. Project 

geomorphologist for a multidisciplinary group evaluating levee stability at over 100 critical erosion sites. Evaluations included assessment of 

possible levee failures due to channel erosion, slope stability, through seepage and under‐seepage. 

Lower Yuba River Topographic Survey. Marysville, CA. 2009. For South Yuba River Citizens League and the Yuba River Management Team. Project 

manager for a topographic surveying study of the Lower Yuba River. Methods included foot based RTK surveys as well as boat based bathymetric 

surveys. 

Silver and Caples Lakes Dam Break Flood Inundation Studies. Amador County, CA. 1999‐2000. For El Dorado Irrigation District. Responsible for 

developing a hydrodynamic model (HEC‐RAS) to determine the travel time and inundation extent of a flood wave resulting from a dam breaks at 

two alpine lakes in the South Fork American River watershed. 

Mokelumne Aqueduct Seismic Upgrade. Sacramento‐San Joaquin Delta, CA. 1998‐1999. For East Bay Municipal Utility District. Performed 

construction monitoring for the seismic upgrade of three large river crossings. Activities included compaction, slope stability and water table 

monitoring. 

 

 
Selected Publications 

Hammersmark C. T., M. C. Rains, and J. F. Mount. 2008. Quantifying the hydrological effects of stream restoration in a montane meadow, northern 

California, USA. River Research and Applications 24:735‐753. 

Hammersmark C. T., S. Z. Dobrowski, M. C. Rains, and J. F. Mount. 2010. Simulated effects of stream restoration on the distribution of wet‐ 

meadow vegetation. Restoration Ecology 18:882‐893. 

Hammersmark C. T., A. C. Wickland, M. C. Rains, and J. F. Mount. 2009. Vegetation – water‐table relationships in a hydrologically‐restored riparian 

meadow. Wetlands 29:785‐797. 

Loheide, S. P., R. S. Deitchman, D. J. Cooper, E. C. Wolf, C. T. Hammersmark, and J. D. Lunquist. 2009. A framework for understanding the 

hydroecology of impacted wet meadows in the Sierra Nevada and Cascade Ranges, California, USA. Hydrogeology Journal 17:229‐246. 

Hammersmark C., S. Lorenzato, T. Griggs, and C. Bowles. 2012. Integrative floodplain design. Ecesis 22:1‐5. 

Florsheim J. L., J. F. Mount, C. Hammersmark, W. E. Fleenor, and G. S. Schladow. 2008. Geomorphic influence on flood hazards in a lowland fluvial‐ 

tidal transition area, Central Valley, California. Natural Hazards Review 3:116‐124. 

Hammersmark C. T., W. E. Fleenor & S. G. Schladow. 2005. Simulation of flood impact and habitat extent for a tidal freshwater marsh restoration. 

Ecological Engineering 25:137‐152. 
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DANIEL CHASE, MS 

Senior Associate 
Fisheries Biologist 
chase@wra-ca.com 

o: 415.524.7252 

c: 707.363.5045 

 
Years of Experience: 13 

 
Education 

MS, Physiology and Behavioral Biology, 
San Francisco State University, 2014 

 

BS, Conservation and Resource 
Studies, University of California, 
Berkeley, 2005 

 
Professional Affiliations/ 

Certifications 

USFWS Recovery Permit for Tidewater 
Goby (TE-237061) 

 
UC Davis Research Affiliate 

 
Transportation Worker Identification 
Credential (TWIC) 

 
American Fisheries Society 

 
Specialized Training 

40-Hour HAZWOPER Training 
 

Fish Passage Design & Engineering 
Workshop, CDFG, NOAA Fisheries 

 
Backpack Electrofishing: Principles and 
Practices 

 
Freshwater Fish Identification – 
Biology, Ecology & Morphology 

During his time with WRA, Dan has managed and worked on a diversity of fisheries 

and wildlife related projects including permitting, endangered species consultation, 

protocol level surveys, mitigation and conservation banking, habitat evaluation, 

assessments, and species sampling. He has extensive experience with fisheries 

related issues throughout California, and currently holds a Recovery Permit from the 

U.S. Fish and Wildlife Service (USFWS) for tidewater goby. His technical expertise 

includes fisheries ecology, fish passage evaluation, geomorphic surveying, special 

status species surveys, habitat assessments, and eelgrass surveys. He has also 

led the development of WRA’s environmental DNA sampling capabilities. Dan is 

also a research affiliate with the Todgham Lab at UC Davis, which focusses on 

environmental physiology in a changing climate. Dan’s environmental consulting 

experience prior to starting with WRA includes fisheries and wildlife work in southern 

California, eelgrass work in Washington, and oil spill response in the Gulf of Mexico. 

 
Dan has experience with environmental permitting including Endangered Species 

Act Section 7 and Essential Fish Habitat consultation, California Department of Fish 

and Wildlife (CDFW) Streambed Alteration Agreements, CDFW Incidental Take 

Permits (2081), and biological resource assessments prepared for the California 

Environmental Quality Act (CEQA). His experience includes the preparation of 

technical documents and implementation of permit compliance, mitigation, and 

monitoring requirements for these permits. Dan is also assisting with technical and 

design guidance on multiple conservation banking projects. Dan has direct project 

related experience with a diversity of special status species including: longfin smelt, 

tidewater goby, steelhead, Chinook salmon, coho salmon, Santa Ana sucker, 

unarmored threespine stickleback, California red-legged frog, and California tiger 

salamander. 

 
 

Representative Projects 

 
Mare Island Ship   Yard   Dry   Dock   Fish   Salvage,   Vallejo,   California 2011– 

Present 

Marine vessels and barges are brought to the dry docks at the former Mare Island 

Naval Shipyard to be serviced and repaired. In accordance with permit 

requirements of USFWS, National Marine Fisheries Service (NMFS), and CDFW, 

biologists are required to be present during final stages of dewatering to salvage 

(rescue) stranded fish from the dry dock. Captured fish are  placed  in  aerated 

holding coolers, identified to species, counted and measured before being returned 

to the Mare Island Channel. Dan serves as project manager and lead fisheries 

biologist. He is responsible for leading field crews, coordinating  with  resource 

agency personnel, ensuring permit compliance, and authoring technical reports 

following each salvage event. He has also led consultation meetings, prepared 

biological assessments for the NMFS and USFWS permits, and assisted with 

amending an existing CDFW permit to reduce mitigation requirements for the dry 

dock. He is authorized to handle and relocate longfin smelt, Delta smelt, steelhead, 

Chinook salmon and green sturgeon at this site. This project is ongoing. 

 
Tidewater Goby Survey Work in California 2009 – Present 

Dan has conducted several surveys for the tidewater goby which involved 

assessment and monitoring of habitat, population monitoring, handling and 

identification, and the relocation of the species out of construction areas. He has 

experience with the species and project work in Marin, Sonoma, Santa Barbara, 

Ventura, and Orange counties. 

mailto:info@wra-ca.com
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Permanente Quarry Aquatic Baseline, Santa Clara County, California 2009 – 2010 

Permanente Quarry is a 3600 acre property located in western Santa Clara County at the northern extent of the Santa Cruz 

Mountains. As part of the quarry’s planned expansion, Dan designed and implemented a study of the habitat and aquatic   

fauna of two headwater creeks on the property. The following field studies were completed as part  of this work: fish were 

surveyed to determine species composition, distribution and relative abundance; nocturnal time-constraint visual encounter 

surveys to document amphibian species composition, distribution and relative abundance; benthic macroinvertebrates (BMI) 

were sampled in accordance with the California Stream Bioassessment Procedure (CSBP). The collected BMIs were sorted   

by taxa and the data analyzed according to accepted metrics; and a detailed physical habitat study was conducted to quantify  

the condition and value of the current aquatic habitat. A technical report was completed that serves as a baseline of the 

available habitat and existing fauna within the two watersheds. 

 
Napa Dry Bypass, Napa County, California 2014 

As part of a comprehensive flood control program for Napa County, a high flow bypass channel and creek restoration at the 

confluence of Napa Creek and Napa River was constructed in downtown Napa. Dan served as the project’s lead fisheries 

biologist, which involved fish rescue and relocation, otter trawl fish sampling, fish exclusion, pile driving monitoring, and daily 

construction checks. He also assisted Napa County Flood Control District with a permit amendment to the project’s CDFW 

Incidental Take Permit. The completion of the dry bypass project resulted in increased flood capacity and improved habitat 

conditions for special-status fish including steelhead and longfin smelt. 

 
North Bolinas Lagoon Restoration Project, Marin County, California 2017 

As part of the restoration design for the north end of Bolinas Lagoon, focussed fisheries studies were required to evaluate t he 

habitat and potential presence of protected salmonids in Lewis Gulch Creek and Wilkins Gulch Creek. Dan served as the lead 

fisheries biologist, and with assistance from National Parks Service biologists, completed salmonid habitat assessments, 

snorkel surveys, and fish passage evaluations on the two streams. Survey results documented steelhead and California red - 

legged frog in the study area, which was the first documented occurrence of steelhead in Lewis Gulch Creek. Survey results 

were provided in a technical fisheries report with fish passage information submitted to the California Passage Assessment 

Database. 

 
Georgia-Pacific Antioch Wharf Replacement Project, Contra Costa County, California, 2015-2017 

Repair and replacement of an aging receiving wharf was required for the Georgia-Pacific Gypsum Facility in Antioch.  

Regulatory authorization with US Army Corps of Engineers, National Marine Fisheries Service, US Fish and Wildlife Service, 

California Department of Fish and Wildlife, and the Regional Water Quality Control Board were required prior to the start of 

construction. Dan led environmental permitting component for this project, which includes the completion of a Biological 

Assessments and a series of complex consultations with federal agencies. After obtaining the permits, WRA performed the 

biological monitoring for special status fish and marine mammals during pile driving and in-water work associated with the 

project.  Dan served as the project manager, permitting and fisheries lead for the project.  Wharf construction was completed     

in 2017. 

 
San Geronimo Creek Fish Passage and Habitat Improvement Project, Marin County, California 2016 

As part of a fisheries restoration grant, this project sought to eliminate a major fish passage barrier and enhance fish habi tat 

using large woody debris within San Geronimo Creek, The project site was located near the confluence of San Geronimo and 

Woodacre Creek; and required a pre-construction California red-legged frog survey and fish rescue and relocation. Working 

with support and permit authorization from CDFW, Dan led the fish rescue and relocation efforts which successfully relocated  

over 400 Coho salmon and steelhead.  Methods for the fish rescue and relocation relied primarily upon electroshocking. 

 
Frenchman’s Creek Water District, San Mateo County, California 2013 – Present 

Frenchman’s Creek Water District (FCWD) is a small water service provider located north of Half Moon Bay along coastal San 

Mateo County. A CDFW 1602 permit allows for the temporary installation of a flashboard dam and water withdrawal from the 

system. Dan serves as the fisheries biologist for this project and the FCWD, which involves monitoring flow and habitat 

conditions during the diversion period, permit compliance, and annual reporting. 

mailto:info@wra-ca.com
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Port of Richmond Inner Harbor Maintenance Dredging Biological Monitoring, Richmond, California 2014-2015 

Maintenance dredging of the Port of Richmond Inner Harbor Channel was necessary to maintain passageways for the active 

port. The Pacific herring is a protected fishery, and dredging operations within the Pacific herring spawning season were 

unavoidable. Dan was a California Department of Fish and Wildlife approved observer for the Project.  Dan  accurately 

identified the start of a multi-day spawning event that occurred within the Project Area during dredging activities and consulted 

with the CDFW and the project lead to communicate the spawning locations and establish work area buffers. All Project 

activities were completed in compliance with the Project’s Pacific Herring Work Window Waiver. 

 
East Bay Municipal Utility District, Receiving Water Inspections, Alameda & Contra Costa Counties, California 2016 - 

Present 

WRA provides on-call services to East Bay Municipal Utility District (EBMUD) in the event of an unplanned discharge into 

receiving waters. In the event of a water pipe failure, and upon request by EBMUD, fisheries and aquatic biologists from WRA 

conduct an aquatic impact evaluation of the receiving waters to provide a rapid response evaluation of potential impacts  

generated from the discharge. Dan serves as the lead fisheries biologist for the responding team, and oversaw the  

development of a spill response kit, response strategy, and data collection procedures. 

 
Santa Clara River Estuary Habitat Restoration and Enhancement Feasibility Study, Ventura County, California 2014 – 

2015 

A Fisheries Restoration Grant Program through CDFW funded a feasibility study and conceptual design development for the 

restoration of estuarine fish habitat along the Santa Clara River Estuary. Following the preparation of an existing condition s 

technical report, stake holder outreach and restoration designs were crafted to focus on the conversion of  an  existing 

developed campground back to higher quality estuarine habitat. The campground would then be relocated away from its  

current footprint. Dan served as the project manager and lead biologists. His work included a habitat assessment, report 

preparation, design review, participation in outreach meetings, and team management. The final feasibility report for the 

preferred restoration concept was released in 2015. 

 
Draper Inverness Dock Permitting, Marin County, California 2009 – 2013 

In accordance with permit requirements of USFWS, NMFS and CCC, Dan performed eelgrass surveys and authored technical 

reports for a dock replacement project in Tomales Bay. He served as the lead fisheries biologist which involved conducting pr e-

construction surveys, daily construction monitoring for inwater work, monitored environmental permit compliance, and 

completed annual eelgrass monitoring after construction. Construction involved removal of creosote piles and installation of 

eelgrass friendly deck grating that allows light to penetrate beneath it. Construction on the dock and all subsequent monitoring 

and reporting has been completed for this project with no additional mitigation required for the client.  

 
12 Bridges National Environmental Studies Santa Clara County, California 2010 – 2013 

Dan served as the lead wildlife biologist for the analysis and technical writing of 12 separate National Environmental Studie s  

for bridge sites in Santa Clara County. Project work included site visits, design of mitigation and avoidance measures, and 

agency coordination in the preparation of the documents. Once permits were issued, including a NMFS Biological Opinion, he 

lead fish salvage crews during dewatering activities. Special status species assessed in the preparation of these documents 

included steelhead, California red-legged frog, California tiger salamander, and least bell’s vireo. 

 
Caltrans Southern California Lagoon Study, San Diego County, California 2010 – 2012 

California Department of Transportation is analyzing impacts and potential sources of mitigation for sensitive species and 

habitat for the Interstate 5 widening in San Diego County. As part of an analysis for increases in tidal inundation, Dan 

participated in wetland assessments and led field crews in biological assessments and topographic surveys within six coastal 

lagoons in northern San Diego County. During the biological assessments, several coastal California gnatcatcher pairs were 

identified and suitable breeding habitat for the species was mapped. The second phase of this project, which  involves  

computer based simulation and analysis of increased tidal inundation, is ongoing. 

mailto:info@wra-ca.com
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Marin County Public Works Fisheries Services, Marin County, California 2012 – 2014 

Marin County Department of Public Works (MCDPW) underwent maintenance sediment removal at multiple culverts in West 

Marin. WRA provided biological support services for the sediment removal, which included pre-construction California red- 

legged frog surveys, environmental training, fish rescue and relocation and biological monitoring. During fish relocation, 

tidewater goby was encountered in an area they had not previously been documented to occur. Following the project work, 

WRA prepared a supplemental biological assessment of tidewater goby addressing sediment removal activities for MCDPW. 

Dan served as the project manager, lead fisheries biologist, and authored the supplemental biological assessment.  

 
Salmonid Habitat Assessment and Relocation in California 2006 – Present 

Dan has worked on several projects designed to assess potential habitat for salmonid species. Survey techniques include 

CDFG protocol level stream habitat assessment, red and carcass spawning surveys, substrate composition and permeability 

sampling, geomorphic surveys, water quality sampling and analysis, various forms of netting  and  trapping,  and  snorkel 

surveys for identification purposes. Survey work has been conducted in Napa, Sonoma, Shasta, Santa Clara, Monterey, San 

Luis Obispo, Santa Barbara, Ventura, and Kern Counties. 

 
Fish Passage Assessment in California 2006 – Present 

Dan has worked with several teams on the identification and assessment of fish passage barriers for anadromous species, 

which involved onsite qualitative habitat analysis and quantitative data collection utilizing a Total Station Survey Instrume nt.   

His survey work and professional assessments have been used as supplemental components to technical reports and as part  

of a state wide database that is in process for Caltrans. Fish passage assessments have been performed  in  various 

watersheds of Marin, Contra Costa, Monterey, Santa Barbara, Ventura and Los Angeles Counties. 

 
Eelgrass Surveys, Essential Fish Habitat Evaluation, Permitting, and Mitigation, San Francisco Bay, Tomales Bay,    

and Humboldt Bay, California 2008 – Present 

Dan has conducted numerous eelgrass surveys in San Francisco Bay, Tomales Bay, and Humboldt Bay, California in support 

of residential and marina development projects in these areas; including the San Francisco Yacht Club, Clipper Yacht Club    

and the Napa Marina.  Dan has assisted the City of Belvedere and private landowners with the preparation of documentation    

to fulfill the requirements of CEQA review for potential impacts to eelgrass and other Essential Fish  Habitat  (EFH).  

Additionally, he has performed impact analysis and assessment for dredge work and dock expansion project on EFH  and  

native oyster populations for compliance with NMFS within San Francisco Bay. Dan also aided in successfully obtaining  

permits and implementing mitigation for eelgrass impacts associated with dredging in Belvedere, California. He continues to 

perform monitoring services to meet mitigation requirements. 

 
Haines Creek Survey and Exotic Species Removal, Lower Big Tujunga Wash, California 2006 

The Los Angeles County Public Works Department supported a multi-year exotic species removal and survey for the Haines 

Creek system. Dan participated in several surveys of Haines Creek where he identified and handled Santa Ana sucker, Santa 

Ana speckled dace, and arroyo chub, along with other native and non-native aquatic fauna. He also participated in snorkel 

surveys of Haines Creek where 1,021 Santa Ana sucker, 68 arroyo chub, and three Santa Ana speckled dace were recorded. 

For the exotic species removal aspect of the project, he participated and lead field crews in spearfishing, seining, gill netting, 

and the use of turtle and gee traps to remove largemouth bass, green sunfish, bluegill, common carp, goldfish, American 

bullfrog, red-eared slider, softshell turtle, and red swamp crayfish. 

 
Dewatering, Fish Salvage, Surveys in the Santa Clara River System, Ventura and Los Angeles County 2006 

Dan participated in several projects within the Santa Clara River System, including dewatering, fish salvage, fish surveys, and 

reconnaissance surveys. His experience within this system includes identification, handling, and relocation of unarmored 

threespine stickleback, Santa Ana sucker, steelhead, arroyo chub, and Santa Ana speckled dace. He was also trained in the 

identification of Owens sucker and has experience differentiating Santa Ana sucker and Owens sucker captured during the 

same survey. 
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Presentations 

 
2010 Sonoma Valley Vintner and Growers Association. Sonoma, California. Salmonids, water, and wine:  Beneficial  

approaches to water storage and habitat improvements for Sonoma Valley landowners and growers. Keynote 

Presentation. 

 
2014 International Congress on the Biology of Fishes.  Edinburgh,  Scotland.  Growth  and  physiological  response  of  

tidewater goby to interspecific competition. Oral Presentation. 

 
2015   American Fisheries Society. Portland, Oregon. Fish rescue, deterrence, and lessons learned at a former naval dry    

dock. Oral Presentation. 

 
2016 Western Division American Fisheries Society. Reno,  Nevada.  Growth,  condition,  and  physiological  response  of 

juvenile tidewater goby to interspecific competition. Oral Presentation. 

 
2016 Bay Planning Coalition Dredging and Beneficial Reuse Workshop. Oakland, California. Pacific herring spawning   

potential map viewer. Oral Presentation. 

 

2017 California Nevada Chapter Annual Meeting American Fisheries Society. Eureka, California. Conservation 

banking as a tool for floodplain restoration. Oral Presentation. 

 
2017 Association of Environmental Professionals. San Francisco, California. Biological effects of underwater 

sound: overview for fish and marine mammals. Hydroacoustic Panel Member and Oral Presentation.  

 
2018   California Nevada Chapter Annual Meeting American Fisheries Society. San Luis Obispo, California. A   

tale of two gobies: non-native Tridentigers in San Francisco Bay. Oral Presentation. 

 

Publications 

 
Chase, D.A. 2015. Summary of fish rescue and relocation operations conducted 2012 through 2014. WRA, Inc. San Rafael, 

California 

 
Chase, D.A. & A.E. Todgham. 2016. Effect of species assemblage on juvenile growth and condition in three  California  

estuarine fishes. Transactions of the American Fisheries Society 145: 94-107. 

 
Chase,  D.A.,  E.E.  Flynn,  &  A.E.  Todgham.  2016.  Survival,  growth,  and  stress  response  of  juvenile  tidewater       goby, 

Eucyclogobius newberryi, to interspecific competition for food. Conservation Physiology 
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MIKE PODLECH 
Aquatic Ecologist 

 

Mr. Podlech has over 20 years of experience in the investigation and management of biological, physical, 
and chemical conditions of streams, rivers, lakes, and lagoons throughout California. He has extensive 
experience in sensitive aquatic resource assessments, watershed management, stream and estuarine 
restoration, impact analyses, and compliance monitoring. In addition to conducting applied research projects 
related to anadromous fisheries, Mr. Podlech has been the lead fisheries biologist on numerous large 
CEQA/NEPA projects and Endangered Species Act consultations as well as two ongoing Safe Harbor 
Agreement efforts aimed at recovery of CCC and SONCC coho salmon. He is also a highly experienced in 
all aspects of water rights applications and current guidelines for water diversion impact analyses, and has 
developed numerous instream flow release/bypass schedules for fisheries protection. 

 
Habitat Assessment, Restoration, and Management 

Education 

M.S., Aquatic Ecology, 
University of San Francisco 
1996 

B.S., Environmental Science, 
University of San Francisco 
1994 

 
Specialized Training 

California Scientific Collecting 
Permit #801137-03 

Current and past federal 
Section 4(d) and 10(a) 
Salmonid Research Permits 

Fish Passage Evaluations at 
Stream Crossings 

California Stream 
Bioassessment Procedure 

 
Professional Affiliations 

American Fisheries Society 

North American Benthological 
Society 

Professional Experience 

Independent Consultant 
2007 – current 

Environmental Science 
Associates 
1997 – 2007 

Institute for Chemical Biology 
1994 – 1997 

University of San Francisco 
1992 - 1994 

 
San Vicente Creek Watershed Plan for Salmonid Recovery 
As lead fisheries biologist, assisted the Santa Cruz County Resource 
Conservation District in the preparation of a watershed management plan for 
San Vicente Creek, one of the remaining viable coho salmon and steelhead 
streams in northern Santa Cruz County. Plan preparation consisted of analyses 
of existing physical and biological processes data augmented with plan-specific 
assessments of current fisheries resources, large woody debris, invasive species, 
hydrology and geomorphology, and outlines crucial future projects for salmonid 
recovery. Funded through the Fisheries Restoration Grant Program (FRGP), the 
plan was prepared in close coordination with the National Marine Fisheries 
Service, California Department of Fish & Wildlife, Bureau of Land 
Management, and U.S. Fish and Wildlife Service Coastal Program. 

 
Pescadero-Butano Watershed and Marsh Restoration Assessments 
Completed habitat assessments and restoration recommendations for the 
Monterey Bay National Marine Sanctuary Foundation (Pescadero-Butano 
Watershed Assessment) and the Department of Parks and Recreation (Pescadero 
Marsh Restoration Assessment). Both projects involve integrated analyses of 
salmonids habitat conditions, sediment source and transport, and water quality 
leading to the identification and prioritization of habitat restoration sites.. 

 
Santa Clara River Estuary Habitat Restoration & Enhancement Feasibility 
As lead fisheries expert on a consulting team led by cbec ecoengineering, 
recently completed preparation of the Santa Clara River Estuary Habitat 
Restoration & Enhancement Feasibility Study. The study evaluated a number of 
alternatives for the enhancement of 15 – 25 acres of additional southern 
California steelhead habitat at the Santa Clara River Estuary through the 
relocation of a portion of the McGrath State Beach Campground, restoration of 
the campground to estuarine lagoon, side channel, contiguous wetlands, and 
contiguous upland riparian habitat. 
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Habitat Assessment, Restoration, and Management (Continued) 
 

College Lake Multi-Objective Management Project 
As lead fisheries biologist on a consultant team lead by cbec ecoengineering, evaluated potential 
management alternatives for College Lake to serve multiple objectives for he Resource Conservation District 
of Santa Cruz County (RCDSCC) and Steering Committee members including the Pajaro Valley Water 
Management Agency and the County of Santa Cruz. Assisted cbec in the development of a hydrologic model 
and water budgets to evaluate opportunities of conjunctive use of the lake for agriculture, water supply, flood 
control, and environmental enhancement. Specific task included the development of specific fisheries 
management and enhancement goals, evaluation of the effects of different operation scenarios on fisheries 
resources in College Lake and Salsipudes Creek. 

 
Coast Dairies Long-Term Resource Protection and Access Plan 
Prepared the fisheries portions of the Resource Protection and Access Plan for the Trust For Public Land 
(TPL) 7,000-acre Coast Dairies property in northern Santa Cruz County. Assessed steelhead and coho 
salmon populations, existing aquatic habitat conditions, and stream restoration potentials for six coastal 
watersheds. Key participant in the development of opportunities and constraints analyses, development of 
management goals and standards, and formulation of an adaptive management plan. Also conducted 
supplemental analyses in support of water rights applications and federal ESA enforcement actions. 

 
Dwinnell Dam Fish Passage and Diversion Management Feasibility Analysis 
Conducted a Pacific States Marine Fisheries Commission-funded assessment of fish passage and diversion 
management opportunities and constraints for the Montague Water Conservation District (MWCD) 
operations on the Shasta River in the Klamath Basin. The project included an assessment of existing and 
potential coho salmon habitat values upstream of Dwinnell Dam, a conceptual evaluation of potential 
methods for providing fish passage past Dwinnell Dam, and recommendations for modified diversion 
operations for the benefit of coho salmon and other salmonids. 

 
Laguna Creek Floodplain Enhancement  Project 
Provided fisheries support to the Santa Cruz RCD and NOAA Restoration Center in development of 
restoration designs for a habitat enhancement project on lower Laguna Creek, Santa Cruz County, aimed at 
restoring floodplain connectivity. The goal of the project is to enhance the overall geomorphic and 
hydrologic function of the adjacent floodplain to provide a variety ecologic benefits, including juvenile coho 
salmon overwintering habitat and California red-legged frog breeding habitat. 

 
Yosemite Falls Corridor Restoration Plan 
Prepared instream portion of the Yosemite Falls Corridor Restoration Plan for the National Park Service. 
Responsibilities included a feasibility study for the removal of a large boulder dam at the base of Yosemite 
Falls and restoring Yosemite Creek to its natural course and floodplain. 

 
Scott River Off-Channel Rearing Habitat Enhancement Project 
Advised the California Department of Fish and Game (CDFG) in site selection, design, construction, and 
development of management protocols for off-channel coho salmon rearing habitats in the Scott River 
watershed of the Klamath River basin. The off-channel rearing habitat is intended to aid in the recovery of 
coho salmon in a watershed affected by substantial agricultural water diversions 
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Habitat Assessment, Restoration, and Management (Continued) 
 

Public Trust Resources Assessments 
Mr. Podlech has conducted numerous public trust resources evaluations for Bonsignore & Wagner, Stevens 
Consulting, Environmental Science Associates, and Ellison, Schneider & Harris. Water rights applications 
for which Mr. Podlech has performed resource assessments include Hudson Vineyards (A30396), Shamrock 
Western (A30261), Marin Country Club (A31656), Franciscan Vineyards (A31623), Howell Mountain 
Mutual Water Company (A29853), Ridge Vineyards (A30798), and others. Mr. Podlech also provided 
Wagner & Bonsignore with fisheries expertise related to the firm’s involvement in the development of a new 
instream flow policy (AB2121) by the SWRCB, and is conducting fisheries impact analyses for the 
Anderson Creek Watershed Group project, a collaborative process aimed at resolving eight water rights 
applications in that watershed. 

 
McGrath State Beach Natural Resources Management Study 
Conducted fisheries assessments for the Department of Parks and Recreation (DPR). The project included 
assessments of current estuary conditions leading to the formulation of management recommendations for 
several sensitive species, including steelhead and tidewater goby. 

 
Travertine Springs Adaptive Management Plan 
Developed an adaptive management plan for the National Park Service, Death Valley National Park. The 
plan provides NPS with guidance on how to restore and manage the Travertine Springs system in a manner 
that will ensure the conservation of several endemic invertebrate species. The plan also provided the basis for 
a Conservation Agreement with USFWS. 

 
Rodeo Lagoon, Lake, and Creek Biological and Water Quality Assessments 
Conducted various studies characterizing the physical, chemical, and biological conditions of the Rodeo 
Lagoon, Lake, and Creek system within the Golden Gate National Recreation Area (GGNRA), Marin 
County, for the National Park Service. The project included the investigation of large-scale fish kills in the 
Lagoon, leading to the identification of toxic algal blooms and associated water quality deteriorations as the 
primary cause. 

 
Lobos Creek Sewer Failure Assessment 
Conducted a Habitat Equivalence Analysis for the National Park Service following a sewer failure and 
landslide that covered portions of Lobos Creek in the Golden Gate National Recreation Area (GGNRA) with 
sand and debris to depths of up to 20 feet. Designed instream portion of the restoration plan and developed a 
post-restoration  monitoring plan. 

 
San Francisquito Creek Bank Stabilization and Revegetation Project 
Assessed fisheries habitat conditions in San Francisquito Creek in support of the Joint Powers Association 
(JPA) Bank Stabilization and Revegetation Master Plan. Provided recommendations aimed at optimizing 
bank stabilization and revegetation design for steelhead habitat enhancement. 

 
Willow Creek Road Bridge Crossing Adaptive Geomorphic Plan 
In association with O’Connor Environmental, conducted a fisheries habitat assessment of Willow Creek, 
tributary to the Russian River, for the Department Parks and Recreation. The report describes current habitat 
conditions for coho salmon and steelhead upstream of a road crossing that has contributed to large-scale 
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channel aggradation and avulsion, and provides recommendations for adaptive management of the reach 
after the planned remediation of the road is completed. 

 
Zone 7 Water Agency StreamWISE Program 
Conducted fish migration barrier assessments on Arroyo de la Laguna, Arroyo Mocho, and Arroyo del Valle 
for Zone 7 Water Agency. Responsibilities include geomorphologic surveys of channel and grade control 
structures, hydrologic modeling of migration flows, and recommendations for barrier remediation. 

 
Santa Clara Valley Water District Lower Berryessa Creek Project 
Prepared fisheries investigation on Lower Berryessa Creek and an aquatic habitat assessment of Calera Creek 
and Tularcitos Creek in support of permitting for the District’s Lower Berryessa Creek flood control project. 

 
 

Fisheries Population Assessments 
 

San Vicente Pond and Creek Smolt Outmigrant Study 
As the project manager and lead researcher, designed and conducted two outmigrant smolt studies (2003, 
2013) of endangered coho salmon and threatened steelhead on San Vicente Creek in Santa Cruz County. The 
primary focus of the study was to provide NMFS with sound scientific data on the potential salmonid habitat 
values of a defunct agricultural pond, and to provide the basis for a watershed management Plan. 

 
College Lake Smolt Outmigrant Study 
Conducted a steelhead smolt outmigrant study at College Lake for the Resource Conservation District of 
Santa Cruz County (RCDSCC) to evaluate seasonal use and general condition of the steelhead population 

within the Salsipuedes Creek subbasin of the Pajaro River. Results of the study provided preliminary 
evidence that steelhead not only use this seasonal lake as a migration route to and from the upper watershed, 
but that juvenile steelhead may also seasonally rear in this waterbody and undergo significant growth rates 
prior to emigration. 

 
Pesacdero Creek Smolt Outmigrant Study 
Conducting a multi-year smolt outmigration study on Pescadero Creek in association with San Mateo County 
Resource Conservation District and the California Department of Fish & Wildlife. The goals of this Bay 
Area IRWMP-funded assessment are to develop steelhead population size estimates for the watershed and to 
determine whether a remnant coho salmon population may still (or again) be present . Field activities 
included daily operation of the trap, collection of scale and DNA samples, and implementation of a mark- 
recapture evaluation. 

 
Squaw Creek Aquatic Monitoring Program 
Project manager and lead researcher for ongoing, long-term fisheries monitoring programs in the Squaw 
Creek watershed of the Russian River Basin, Sonoma County. Now in its twenty-fifth year, the program 
includes annual assessments of steelhead populations, water quality parameters, and sediment composition. 

 
Bear Canyon/West Ford Flat Aquatic Monitoring Program 
Project manager and lead researcher for ongoing, long-term fisheries monitoring programs in the Anderson 
Creek watershed of the Putah Creek Basin, Lake County. Now in its twenty-first year, the program includes 
annual assessments of fish populations, water quality parameters, benthic macroinvertebrate populations, and 
sediment composition. 
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Russian River Seasonal Bridge Assessment 
Designed and implemented a technical study for the Sonoma County Department of Public Works analyzing 
the impacts of the yearly construction and removal of three seasonal bridges across the Russian River. 
Sample parameters included fish, amphibian, reptile, and invertebrate surveys, habitat assessments, and 
thalweg mapping. 

 
Livermore-Amador Valley Water Management Agency Emergency Pipeline   Discharge 
Conducted steelhead surveys and prepared a Biological Assessment for the Livermore-Amador Valley Water 
Management Agency’s proposed pipeline replacement emergency discharge project. The project analyzed 
historic and current steelhead distribution in the San Lorenzo Creek watershed and the potential impacts of 
the project on sensitive salmonids. 

 
North Slough Baseline Monitoring Program 
Conducted three-month monitoring study of baseline aquatic resources in North Slough, tributary to the Napa 
River, for a proposed wastewater discharge project. Monitored parameters included fish and invertebrate 
populations. 

 
Fish Relocations – Various 
Performed numerous salmonid fish relocations under federal Section 7 authorizations for instream 
construction projects, as well as non-native fish removal at various lakes and ponds. 

 
 

CEQA/NEPA Review and Permitting 
 

Monterey County Water Resource Agency (MCWRA) Interlake Tunnel and Spillway Modification 
CEQA Review 
As lead fisheries biologist for a consultant team lead by Horizon Water and Environment, currently working 
on the preparation of a project-specific EIR for the Interlake Tunnel and Spillway Modification Project, 
which involves the development of a tunnel connection between the Nacimiento and San Antonio Reservoirs 
in San Luis Obispo and Monterey Counties, respectively, to divert a portion of the water from Nacimiento 
Reservoir to the San Antonio Reservoir thereby increasing the net storage of both reservoirs and reducing the 
number of spill events and flow volume that cause flooding downstream. The fisheries impact analysis is 
focusing on evaluating the potential effects of altered flows below the reservoirs on fisheries resources and 
their habitat in the Nacimineto, San Antonio, and Salinas rivers. 

 
California Public Utilities Commission (CPUC) Coastal Water Project CEQA Review 
Lead aquatic ecologist in the preparation of CEQA documentation for the CPUC on the California American 
Water Company’s (CalAm’s) Coastal Water Project (CWP). CalAm’s CWP proposal consisted of a 
desalination plant near the Moss Landing Power Plant, 19-miles of conveyance pipelines, aquifer storage and 
recovery facilities at Fort Ord, and related facilities. Technical issues for the preparation of the EIR included 
the effects of increased flows on the Carmel River fisheries resources and the effects of desalination ocean 
water intakes and brine discharges. 
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CEQA/NEPA Review and Permitting (Continued) 
 

Contra Costa Water District, Expanded Los Vaqueros Reservoir Project EIS/EIR and ASIP 
Prepared fisheries impact analysis for the EIS/EIR and ASIP in support of Federal and State Endangered 
Species Acts compliance related to the proposed expansion and operation of CCWD’s Los Vaqueros 
Reservoir. The analysis focused on the potential effects of proposed construction activities and water 
diversions on a wide variety of listed and sensitive Delta fisheries resources. 

 
Zone 7 Water Agency Stream Maintenance Master Plan EIR 
Prepared the fisheries portion of Master EIR for the Zone 7 Water Agency SMMP, including impact analyses 
for 45 stream management and flood control projects in three cities (Dublin, Pleasanton, and Livermore) in 
Alameda County. Conducted technical evaluations of potential fisheries impacts associated with several 
large-scale project components, such as the proposed diversion of flood flows to the Chain of Lakes 
Complex. 

 
Shasta and Scott Watersheds Permitting Programs EIRs 
Lead fisheries biologist for two separate EIR’s for permitting programs aimed at restoring the coho salmon 
fishery on two Klamath River tributaries: The Scott River and the Shasta River. The permitting programs 
will facilitate CDFG’s issuance of master Incidental Take Permits (ITP) and master Streambed Alteration 
Agreements (SAA) and promote the adoption of stream management practices by private landowners to 
improve spawning, rearing and migration habitat for coho salmon, Chinook salmon, and steelhead. 

 
Shasta and Scott Watersheds Permitting Programs Jeopardy Analyses 
Prepared two individual Jeopardy Analyses for CDFG’s coho salmon master Incidental Take Permits (ITP) 
for the Shasta and Scott River watersheds. The analyses were conducted in compliance with Fish and Game 
Code § 2081(c), which requires CDFG to evaluate whether “issuance of the permit would jeopardize the 
continued existence of” the species. The analyses consisted of a thorough review of the current status of coho 
salmon at the Evolutionarily Significant Unit (ESU) and Recovery Unit scale, assessment of the existing risk 
of extinction faced by these units, and an analysis of both the adverse and beneficial effects of the permit 
program to arrive at a final determination as to the program’s likelihood of jeopardizing the continued 
existence of coho salmon within the Shasta and Scott River watersheds. 

 
Known Geothermal Resources Area (KGRA) of Sonoma and Lake Counties IS/MND. 
Prepared an IS/MND for the CDFG pertaining to the Department’s proposed issuance of Section 1603 
Agreements for 20 surface water diversion sites. Assessed potential site-specific and cumulative impacts on 
steelhead and other aquatic resources based on NMFS and CDFG guidelines, and established minimum 
instream flow requirements for various life stages of steelhead. 

 
Pajaro Valley Water Management Agency (PVWMA) Basin Management Plan 2000 EIR/EIS and 
Permitting 
Prepared the fisheries impact analysis of the Basin Plan EIR/EIS and a Biological Assessment in support of 
formal Section 7 consultation with NMFS for PVWMA’s Import Pipeline and Coastal Distribution System 
project. Analyses included evaluations of the potential impacts of various pipeline crossings and decreased 
water flows on steelhead and other sensitive aquatic resources. Worked closely with CDFG and NMFS 
personnel on establishing operational withdrawal procedures to facilitate steelhead migration throughout the 
Pajaro River watershed. 
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CEQA/NEPA Review and Permitting (Continued) 
 

Fisheries Aquatic Habitat Collaborative Effort (FAHCE) EIR/EIS 
Lead fisheries biologist on the preparation of an EIS/EIR for the SCVWD’s Fisheries and Aquatic Habitat 
Collaborative Effort (FAHCE) Habitat Conservation Plan (HCP). The project assesses the potential effects of 
significant changes to the release schedules and quantities at several reservoirs, seismic dam retrofits 
involving complete reservoir drawdown, downstream habitat restoration, remediation of migration barriers, 
and other SCVWD management and restoration activities on steelhead, Chinook salmon, and Pacific 
lamprey. 

 
Reconstruction of the Furnace Creek Water Collection System EIS 
Prepared the wildlife and special-status species sections of the EIS. Guided the NPS through Agency 
consultation with the USFWS pursuant to Section 7 of the federal Endangered Species Act. Developed a 
reasonable range of alternatives that met human-use needs in the Furnace Creek area of Death Valley 
National Park while protecting the park’s unique natural resources. The water sources affected by the project 
support desert riparian habitats occupied by several water-dependent special-status species. Currently 
preparing an Adaptive Management Plan aimed at the conservation of endemic aquatic invertebrates within 
the park. 

 
Caltrans Navy Drive Bridge Replacement NES and BA 
Prepared Natural Environment Study (NES) and BA for Section 7 consultation with USFWS and NMFS for 
the replacement of a bridge across the San Joaquin River. Analyses included construction effects on delta 
smelt, steelhead, Chinook salmon, and green sturgeon. 

 
Broderick Park Boat Launching Facility BA 
Prepared the fisheries portion of BA in support of formal Section 7 consultation for the City of West 
Sacramento’s proposed improvement and expansion of the Broderick Park Boat Launching Facility on the 
Sacramento River. The analysis is focused on the potential effects of proposed construction activities on 
steelhead, Chinook salmon, delta smelt, and green sturgeon. 

 
San Luis Obispo County Nacimiento Water Project Environmental Services 
Lead fisheries biologist for the permitting phases of the Nacimiento Water Project (NWP), a 45-mile water 
delivery pipeline. Prepared the BA and conducted informal Section 7 consultation with NMFS. Technical 
issues included construction in steelhead critical habitat and evaluation of instream flow effects of the 
project. 

 
Bay Point Waterfront Strategic Plan EIR 
Prepared the fisheries portion of Draft EIR for the Contra Costa County Redevelopment Agency’s Bay Point 
Waterfront Strategic Plan Area. Analyzed the potential impacts of developing and operating a full-scale 
marina on sensitive aquatic resources utilizing Suisun Bay, including delta smelt, Chinook salmon, steelhead, 
and green sturgeon. 
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CEQA/NEPA Review and Permitting (Continued) 
 

Department of Water Resources (DWR) Perris Dam Remediation Project 
Prepared an assessment of the past effects of an extended water storage drawdown on the fisheries resources 
of Lake Perris, DWR’s terminal State Water Project (SWP) reservoir in Riverside County, and developed 
restoration recommendations. 

 
California Public Utilities Commission (CPUC) Divestiture Projects EIRs 
Performed several impact analyses for the biological resources sections of EIRs and Initial Studies for the 
CPUC. Projects included the proposed divestitures of power generating assets by Pacific Gas & Electric and 
San Diego Gas & Electric, including the Contra Costa, Pittsburg, Moss Landing, and Encina Power Plants. 
As part of these projects, conducted detailed analyses of the potential impacts of cooling water intake and 
discharge, as well as potential impacts to special-status species. 

 
City of Monterey’s Cannery Row Project EIR 

Analyzed potential impacts to the marine resources of the Monterey National Marine Sanctuary from a 
proposed development project on the City of Monterey’s historic Cannery Row. As part of this project, 
analyzed the potential impacts of a desalination plant. 

 
Foundation for the Junior Blind (FJA) Camp Bloomfield Renovation Project EIR 

Prepared fisheries resource assessment in support of an EIR for the renovation of Camp Bloomfield in Los 
Angeles County. The assessment included an evaluation of potential construction and operation-related 
impacts to Arroyo Sequit and federally endangered southern California steelhead. 
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Notice of Preparation 

Date November 1, 2017 
 

To: California Office of Planning and Research, Responsible and Trustee 
Agencies and Interested Parties 

 

Subject: Notice of Preparation of a Draft Environmental Impact Report 
 

Project: Ventura Water Supply Projects 
 

Lead Agency: City of San Buenaventura 
 

Review Period: November 1, 2017, through December 1, 2017 
 

This Notice of Preparation (NOP) has been prepared to notify the public, responsible and trustee 
agencies that the City of San Buenaventura (City of Ventura/City) as the Lead Agency will  
prepare an Environmental Impact Report (EIR) pursuant to the California Environmental Quality 
Act (CEQA) for implementation of the Ventura Water Supply Projects. The projects would develop 
new water supplies to augment the City’s water supply portfolio consistent with the City’s recently 
completed 2017 Comprehensive Water Resources Report (CWRR) and 2015 Urban Water 
Management Plan (UWMP). Some of these projects also constitute "Diversion Infrastructure 
Projects" as that term is defined in the Consent Decree, filed with the U.S. Central California 
District Court February 3, 2012 between the City, Wishtoyo Foundation/Ventura Coastkeeper,  
and Heal the Bay for the protection of the Santa Clara River Estuary. A Diversion Infrastructure 
Project as defined in the Consent Decree is essentially a project, including Treatment Wetlands, 
that would divert tertiary treated flows currently discharged to the Estuary to water reclamation 
uses, including use for local water supply augmentation and reliability. 

 

The EIR will analyze certain water supply/diversion infrastructure alternatives outlined in the 
CWRR and UWMP including maximizing potable reuse of recycled water through implementation 
of the VenturaWaterPure Project, accessing imported water through the State Water 
Interconnection Project, providing groundwater treatment, and implementing an ocean 
desalination facility. The EIR will analyze implementation of all water supply projects at a 
“program level,” and, in addition, will analyze those project alternatives that constitute Diversion 
Infrastructure Projects, namely the Treatment Wetlands and the potable reuse project, including 
development of VenturaWaterPure facilities, at a “project level,” since design details will be 
available for those facilities. 

 

Currently, the City conveys wastewater to the Ventura Water Reclamation Facility (VWRF). 
Tertiary-treated effluent from the VWRF meets unrestricted non-potable reuse standards (Title 22 
tertiary treatment). Some of the flow is currently used for non-potable uses, such as irrigation of 
two golf courses, a City park, and landscape areas, while most of the flow is dechlorinated and 
discharged into the Santa Clara River Estuary (SCRE). The EIR will evaluate implementation of 
the VenturaWaterPure Project that would include diversion of the tertiary treated flows to a new 
purification plant, and construction of a new advanced water purification facility (AWPF)  to 
produce highly purified water for indirect or direct potable reuse, providing a drought resilient 
water supply source to the City. The EIR will evaluate construction and operation of the AWPF 
and associated facilities that will include a product water conveyance system, groundwater 
injection and extraction wells, a concentrate discharge system, and reconfigured and potentially 
new freshwater treatment wetlands for any remaining discharges. 

 

Implementation of a potable reuse project would divert flows from the SCRE and convey 
disinfected tertiary recycled water to the new AWPF. The SCRE provides a special-status habitat 
that supports endangered aquatic and avian species. The City has committed to identifying and 
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diverting to water reclamation uses the maximum environmentally protective diversion volume 
(MEPDV) that will ensure sufficient tertiary-treated flows remain available to protect the ecology  
of the SCRE and provide support to endangered species and habitat within the SCRE. The 
volume of water available for potable reuse is contingent on the MEPDV. Depending on the 
MEPDV, additional sources of water may be sent to the AWPF to help meet water quality goals 
for the City's supplies. Supplemental water would consist of treating a portion of existing 
groundwater supplies. 

 

If the MEPDV does not provide enough water to meet long term supply needs, the Ocean 
Desalination Project would treat ocean water to produce purified water at consistent flows. Each 
of the water supply projects would establish a reliable source of water to provide resiliency during 
prolonged drought while improving water supply quality. 

 

VenturaWaterPure Project Location: The AWPF would be constructed within the City of  
Ventura or in nearby Unincorporated Ventura County within a 5-20 acre site yet to be determined. 
The product water conveyance pipeline would be installed within the existing rights-of-way of City 
and County roads, where feasible, in order to connect the existing VWRF, the new AWPF, the 
Bailey Water Conditioning Facility (WCF) and/or the Saticoy WCF, and the proposed groundwater 
extraction and injection wells. Several alternative purification plant locations and conveyance 
routes will be identified and analyzed as part of the environmental review process. The project 
also includes construction of a new concentrate discharge pipeline, with an outfall to the ocean. 

 

Ocean Desalination Project Location: The Ocean Desalination Project would be sited at the 
same location as the VenturaWaterPure AWPF described above. Ocean water would be  
collected through intake facilities that conform to the California Ocean Plan requirements for 
ocean desalination structures. The product water would be blended with groundwater prior to 
delivery to the potable water system through pipelines located within existing right-of-ways of City 
and County roads, where feasible. The new concentrate discharge pipeline and outfall described 
above would also be used to discharge brine from the desalination facility. 

 

State Water Interconnection Location: The preferred alignment for the State Water 
Interconnection pipeline would connect to Calleguas Municipal Water District’s system near the 
Springville Reservoir, in the southwestern end of the Camarillo Hills, and trend northwesterly to 
the east end of the City to connect to the City’s water system at Henderson Road, northeast of 
Saticoy Avenue. The pipeline would be approximately 8 miles in length and, except for the 
portions within the cities of Ventura and Camarillo, would primarily be located within 
Unincorporated Ventura County. Within Unincorporated Ventura County, the preferred alignment 
would be located primarily within farm roads on private agricultural parcels and within County of 
Ventura Watershed Protection District Channel roads. The Project would also include a Santa 
Clara River crossing. CEQA review for this Project will be analyzed at the “project level” in a 
separate document. 

 
About the Lead Agency: The City of Ventura water and wastewater department (Ventura Water) 
provides water and wastewater services to approximately 112,500 persons through 32,000 
customer connections within its water and wastewater service areas. Ventura Water is  
responsible for supply and delivery of potable water to its customers and also operates the VWRF 
which provides tertiary treatment of the wastewater from the wastewater service area. Since the 
City may be pursing state and federal funding for the projects through grants and loans from the 
State Water Resources Control Board (SWRCB) Water Recycling Fund and the U.S. Bureau of 
Reclamation (USBR) Title XVI Water Reclamation and Reuse Program, and since federal  
permits, including those under the federal Endangered Species Act, are required for its 
implementation, the information included in the EIR may be used by the federal responsible 
agencies in developing their own environmental analysis and documentation to comply with the 
National Environmental Policy Act (NEPA). In addition, the EIR will be prepared to comply with  
the SWRCB’s CEQA-Plus Guidelines to facilitate processing of State Revolving Fund (SRF) loan 
applications, as well as support state regulatory permits required from the SWRCB, Regional 
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Water Quality Control Board (RWQCB), California Department of Fish and Wildlife (CDFW), and 
other state responsible and trustee agencies. 

 
Public Comments: The City of Ventura is soliciting the views of responsible and trustee 
agencies, as well as other members of the public, including interested persons, organizations, 
and agencies, as to the scope and content of the environmental information to be evaluated in the 
EIR. In accordance with CEQA, state and federal responsible, and trustee agencies are 
specifically requested to review the project description in this NOP and provide their comments  
on environmental issues related to the statutory responsibilities of the agency. The EIR will be 
used by the City Council when considering approval of the projects and any related discretionary 
approvals, as well as by state and federal agencies in considering discretionary permits and 
approvals for project(s) implementation. 

 

All comments to the NOP are due no later than December 1, 2017. Please send your comments 
to the mailing address or email address shown below. Include a return address or email address 
and a contact name in your agency or group with your comments. 

 
City of Ventura 
Gina Dorrington, 

501 Poli Street, Room 120 
Ventura, CA 93002-0099 
gdorrington@venturawater.net 

 
Scoping Meeting: A scoping meeting will be held to receive comments regarding the scope and 
content of the EIR. The scoping meeting will include a brief presentation providing an overview of 
the proposed water supply projects and the CEQA process. After the presentation, oral 
comments will be accepted. Written comment forms will be supplied for those who wish to submit 
comments in writing at the scoping meetings. Written comments also may be submitted any time 
prior to the NOP comment due date. The scoping meeting will be held as follows: 

 
 

Date November 15, 2017 
Time 6:00 P.M. 
Address City Hall 

Council Chambers 
501 Poli Street 
Ventura, CA 93001 

mailto:gdorrington@venturawater.net
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Introduction 

The City of San Buenaventura (City of Ventura/City) water and wastewater department (Ventura 

Water) provides water and wastewater services to residents and businesses within the City (see 

Figure 1). The City’s water service area is comprised of areas within the City limits plus 

additional areas within unincorporated Ventura County. The City provides wastewater collection 

and treatment services for approximately 98 percent of City residences as well as McGrath State 

Beach Park and the north coast communities (County Service Area No. 29). Sources of current 

(normal) water supply are summarized in Table 1. The City currently has rights to, but does not 

receive imported water, and its local water sources are subject to drought, anticipated regulatory 

restrictions, water quality, legal constraints, and environmental concerns. Lake Casitas and the 

Ventura River are reliant on rainfall within the watershed, and supplies can be significantly 

reduced during multiple dry years. Similarly, local groundwater basins experience high demands 

and lowering water levels during periods of drought and can exhibit poor water quality. This 

paired with new regulations to manage groundwater basins sustainably may lead to future 

reductions in groundwater supply reliability. To meet future water demands, the City is proposing 

to develop additional water supply sources. The City’s 2017 Comprehensive Water Resources 

Report (CWRR) and 2015 Urban Water Management Plan (UWMP) identify several potential 

future water supply sources including, but not limited to, recycled water, imported water via the 

State Water Project (SWP), and ocean desalination. The CWRR also highlights water 

conservation measures and describes the City’s water shortage task force and other programs 

designed to manage water shortages. The CWRR projects a future water supply deficit as 

demands increase in the City and supplies remain relatively static. 

 

In 2015, the City initiated a pilot project to test the feasibility of constructing an advanced water 

purification facility to maximize beneficial use of treated effluent produced by the Ventura Water 

Reclamation Facility (VWRF) and to optimize or remove discharges to the SCRE. The pilot 

facility operated for one year and produced favorable results. As a result, the City is proposing to 

construct a full-scale advanced water purification facility (AWPF) and implement the 

VenturaWaterPure Project (proposed project) to augment the City’s water supplies and increase 

local water supply reliability to meet projected future demands. 

TABLE 1 
SUMMARY OF NORMAL WATER SUPPLY 

Water Supply Source Current Supply Acre-feet per year (AFY) 
 

Casitas Municipal Water District [1] 5,251 

Ventura River / Foster Park 4,200 

Mound Groundwater Basin 4,000 

Oxnard Plain Groundwater Basin 4,100 

Santa Paula Groundwater Basin [2] 3,006 

City-Acquired Water Rights in 2016 (Santa 

Paula Basin) [3] 

35.1 

Recycled Water 700 

TOTAL 21,292 
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[1] The five year average normal water supply from Casitas is estimated to be 5,062 AFY. 
Adding in development under construction (estimated to be 189 AFY) brings the total 
normal year supply to 5,251 AFY. 

[2] Includes 3,000 AF of original City allocation and 5.8 AF of water rights acquired for the 
past development of Tract 4632. 

[3] 12.0 AF of water rights acquired for the development of Phase 1 of Tract 5632 in 2016 
and 23.1 AF of water rights acquired for the development of Tract 5774 in 2016. 

 

SOURCE: Table 4-1, 2017 Comprehensive Water Resources Report, City of Ventura 
 

 

In conjunction with the development of the VenturaWaterPure Project, the City is pursuing other 

water supply options to increase water supply reliability that include constructing a pipeline to 

access imported water (State Water Project allocations) from the Calleguas Municipal Water 

District (Calleguas) as well as constructing an ocean desalination facility. The EIR will evaluate 

each of these water supply opportunities as described below. 

Project Objectives 

The key objectives of the Projects are: 
 

• Augment local water supply in an environmentally responsible and cost efficient manner. 

• Protect, maintain, and improve ecological resources and related beneficial uses of the Santa 

Clara River Estuary and adjacent sensitive habitat. 

• Improve surface water and groundwater quality within the service area. 

• Maintain compliance with the City of Ventura’s National Pollutant Discharge Elimination 

System (NPDES) permit. 
 

Project Background 

Ventura Water operates the VWRF which is designed to treat up to 14 million gallons per day 

(mgd) and is permitted to discharge an annual average of up to 9 mgd. The VWRF discharges less 

than this during drought conditions. The City’s wastewater collection system consists of 

approximately 290 miles of gravity sewers, approximately 10 miles of forcemain, and 11 lift 

stations. Tertiary-treated effluent from the VWRF meets unrestricted non-potable reuse standards 

(Title 22 Standards) and approximately eight percent of the water is used to irrigate local golf 

courses and for landscaping. The treated water that is not reused is discharged into the Santa 

Clara River Estuary (SCRE). Figure 1 shows the location of the VWRF. 

 

In 2008, the Los Angeles Regional Water Quality Control Board (RWQCB) approved the 

renewal of VWRF’s NPDES permit (Order No. R4-2008-0011, NPDES No. CA0053651) to 

discharge tertiary-treated effluent to the SCRE. However, the permit was challenged in court by 

local interest groups demanding that the City discontinue releasing water to the SCRE altogether, 

while the National Marine Fisheries Service (NMFS) and the California Department of Fish and 

Wildlife (CDFW) opined that the City must maintain a sufficient supply of freshwater 

contributions to the estuary to avoid significant adverse impacts to, and potential prohibited 

“take” of listed species that occupy and use the SCRE. To resolve these challenges and actions, 

the City entered into a Tertiary Treated Flows Consent Decree and Stipulated Dismissal with 
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Heal the Bay and Wishtoyo Foundation/Ventura Coastkeeper, effective March 30, 2012 (Consent 

Decree). The Consent Decree requires the City to conduct studies necessary to identify the 

Maximum Ecologically Protective Diversion Volume (MEPDV), which is the maximum amount 

of treated effluent that can be diverted from discharge to the SCRE while still protecting the 

ecology of the SCRE and avoiding “take” of the special status species that occupy and use it. The 

City completed Phase 1 and Phase 2 SCRE Estuary Studies and is currently completing a Phase 3 

Estuary Study, which will recommend an MEPDV. The RWQCB has required that the City 

identify a recommended MEPDV by January 2018. 
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Figure 1 

Proposed Project Location 
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Potable Reuse VenturaWaterPure Project Components 

The projects would include construction of multiple components including an AWPF, a product 

water conveyance system, groundwater injection and extraction system, concentrate discharge 

facility, and freshwater treatment wetlands. The projects would be located within the City of 

Ventura and in nearby Unincorporated Ventura County (Figure 2). The exact locations of the 

project components are dictated by physical project facility requirements, but are still being 

studied and are subject to change. The following sections describe each component of the 

proposed projects. 

Water Reuse Alternatives 

The existing VWRF supplies approximately 700 AFY tertiary-treated effluent to irrigation users. 

This volume and delivery could potentially change over time and based on project outcomes. The 

remaining water available for purification and potable reuse would depend on the MEPDV. The 

Phase 3 Estuary Study, which must be completed by January 2018 to comply with the VWRF 

NPDES permit, will recommend an MEPDV for consideration by the RWQCB and other 

responsible agencies beginning in July 2018. 

 

It is currently anticipated that discharge reductions up to 50 to 100 percent will be evaluated in 

the EIR, subject to the conclusions and recommendations of the Phase 3 Estuary Study. A 

diversion range of between 2,000 and 9,000 AFY will be considered in the EIR. The diverted 

water will be conveyed to the AWPF for purification, and then used to supplement the City’s 

water supply through a potable reuse program that combines both indirect potable reuse (IPR) and 

direct potable reuse (DPR) methods of delivery. IPR is a method of injecting purified municipal 

wastewater into a groundwater basin that is later extracted for purposes of use in the domestic 

water supply. IPR for the proposed project would occur through subsurface injection wells into a 

local groundwater basin, Mound Subbasin (Mound Basin). Purified water would be conveyed to 

injection wells and injected into the groundwater basin pursuant to Title 22 regulations. The 

injected water would remain underground for a sufficient period of time to meet regulatory 

requirements before being available for extraction. The proposed project would install extraction 

wells and pipelines to convey the extracted groundwater to a blending station for inclusion in the 

City’s potable water supply distribution system. Operation of the system would be subject to 

permit requirements established by the State Water Resources Control Board (SWRCB) and its 

Division of Drinking Water (DDW). 
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Figure 2 
Proposed Potable Reuse Project 
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DPR is the incorporation of highly purified water directly into the water supply, blending with 

other City water supplies. This concept would not inject the highly purified water into the 

groundwater aquifer prior to use – e.g., without injection into the Mound Basin first – but instead 

would convey the water directly to a WCF, blend it with other supplies, and then distribute it into 

the water supply system. The proposed potable reuse project would construct a conveyance 

system from the AWPF to blending locations such as the Bailey WCF or Saticoy WCF. 

Operation of this system would require approvals from the SWRCB and DDW. Currently, 

regulations have not been finalized to achieve DPR permit approvals, but the SWRCB is actively 

in the process of developing regulations that may be in place concurrently with the development 

of the proposed project. 

Advanced Water Purification Facility 

The proposed AWPF would be designed to comply with Groundwater Recharge Reuse 

Regulations (Title 22) for IPR including microfiltration/ultrafiltration (MF/UF), reverse osmosis 

(RO), and ultraviolet light advanced oxidation process (UV AOP) technology. The AWPF would 

produce full advanced treated water and a smaller amount of concentrate as a byproduct of the 

RO treatment. The initial treatment capacity of the facility is expected to be between 4-5 mgd 

(4,500 to 5,600 AFY), subject to change based on the recommended MEPDV. However, the 

AWPF will be planned for an ultimate future capacity of 12 mgd to accomplish 100 percent 

diversion of tertiary treated flows from the SCRE, subject to MEPDV and Resources Agency 

approval. To implement a DPR project, additional treatment would be provided. Additional 

processes would be added to treat to a higher standard, and may include granular activated carbon 

(GAC), an engineered storage buffer (ESB) and an ultrafiltration (UF) water treatment plant as 

shown in Figure 3a. An alternative treatment train for DPR will also be considered including 

ozone (O₃) and Biological Active Filters (BAF) as shown in Figure 3b. For potable reuse, a 

pump station and conveyance system would be constructed to convey tertiary-treated effluent 

from the VWRF to the new AWPF location. Figure 4 displays the project’s schematic of the 

treated water traveling from the existing VWRF to the AWPF, then, being conveyed to the water 

supply system via the potable reuse alternative. 

Product Water Conveyance System 

The purified water produced by the AWPF would be conveyed either to injection wells for IPR in 

the Mound Basin or directly to the existing Bailey or Saticoy WCFs for blending and then to the 

distribution systems for DPR. The pipelines would be constructed within public rights-of-way 

where feasible. A pump station would be constructed at the AWPF to pump the water to the 

injection wells and Bailey WCF. 
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SOURCE:  Carollo, 2017 Ventura Water Supply Projects 

Figure 3 
Proposed AWPF Treatment Process 
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Ventura Water Supply Projects 

Figure 4 
Proposed Project Schematic 
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Groundwater Injection and Extraction System 

To implement an IPR project, up to six new groundwater injection wells would be constructed in 

the area shown in Figure 2. Each well would be planned to have capacity to inject between 1.4 

and 2.9 mgd into the Mound Basin. The wells would be completed to a depth of approximately 

1,500 feet into the Lower Aquifer System (LAS). Extraction wells would be installed down- 

gradient from the array of injection wells in locations selected to capture the injected water 

effectively. Currently, there are two existing groundwater wells that withdraw water from the 

Mound Basin, Victoria Well No. 2 and Mound Well No. 1. Water extracted from these wells is 

conveyed to the Bailey WCF. These wells and pipeline connections would be used as part of the 

extraction well array. Another configuration that may be considered is Aquifer Storage and 

Recovery (ASR) where the same wells are used to inject as well as extract after an appropriate 

holding time. Both types of groundwater recharge systems will be evaluated in the EIR. A system 

of monitoring wells also would be required for either well configuration to meet potable reuse 

permitting requirements and to monitor water quality in the groundwater basin. 

Freshwater Treatment Wetlands 

Currently, treated wastewater from the VWRF is conveyed to a 20-acre system of freshwater 

wildlife/water quality ponds prior to discharge to the SCRE. The effluent is discharged through 

the existing outfall junction system (OJS) to the SCRE via an effluent channel. The existing 

wildlife/water quality ponds have a capacity to store approximately 34 million gallons (MG) of 

water. 

 

If the MEPDV is found to be less than 100 percent diversion per the Consent Decree, any tertiary- 

treated flow not recycled would be conveyed through treatment wetlands prior to discharge to the 

estuary. The proposed project would reconfigure the existing freshwater wildlife ponds and/or 

establish new treatment wetlands to achieve additional water quality improvement. 

Implementation of the constructed Treatment Wetlands would help reduce nutrients in the VWRF 

tertiary treated discharge which would improve receiving water quality. Depending on the 

discharge volume, either the existing wildlife ponds would be reconfigured to perform better as 

treatment wetlands or a new 29-acre treatment wetlands would be constructed on City owned 

property adjacent to the VWRF or at other locations. The existing wildlife/water quality ponds 

and proposed wetlands locations are shown in Figure 2. 

Concentrate Discharge Facility 

The AWPF would produce a byproduct as a result of treating the discharge, known as brine or 

concentrate. A discharge facility would be required to dispose of the concentrate in compliance 

with the toxicity and other water quality standards for ocean discharge. As a result, the projects 

would include the construction and operation of a discharge facility to dispose up to 3.3 mgd of 

concentrate to the ocean. The EIR will evaluate two potential alternatives for the concentrate 

discharge facility, described below: 

• Alternative 1 New Outfall: Construction of a new ocean outfall that would discharge into the 

ocean near the City of Ventura. This proposed outfall would include a pipeline from the 
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AWPF to the ocean where the concentrate would be discharged through an outfall. The 

pipeline would be constructed within public rights-of-way where feasible. The outfall into the 

ocean would be installed pursuant to Ocean Plan requirements to maximize dilution rates. 
 

• Alternative 2 Calleguas Salinity Management Pipeline (SMP): Construct a new concentrate 

pipeline from the proposed AWPF to the existing Calleguas SMP ocean outfall. The pipeline 

would be constructed within public rights-of-way where feasible. The concentrate would be 

discharged to the ocean through the existing SMP ocean outfall, subject to SMP capacity 

availability and approval from Calleguas. 
 

VenturaWaterPure Project Alternatives 

To accomplish the purposes of the Consent Decree, the City will evaluate a minimum of three 

VenturaWaterPure Project Alternatives in addition to assessing the “no project” alternative: 

• Alternative 1: Purification and Local Reuse at Mound Basin and Bailey WCF 

• Alternative 2: Purification and Local Reuse at Mound Basin, Saticoy WCF, and Bailey WCF 

• Alternative 3: Conveyance of tertiary effluent to Oxnard Wastewater Treatment Plant (this 

Alternative would not augment the City’s water supply) 

 
The EIR will evaluate each of these VenturaWaterPure Project Alternatives. In addition to these 

recycled water alternatives, the City is considering other water supply alternatives that will be 

evaluated in the EIR at a “program” level. 

State Water Interconnection 

As discussed in the CWRR, the City has a 10,000 acre-foot per year allocation from the 

California State Water Project (SWP) per the 1971 agreements executed between the City, 

Casitas Municipal Water District (Casitas), and the Department of Water Resources (DWR). To 

date, the City has not constructed the infrastructure necessary to receive delivery of its allocation. 

 

Ventura Water currently is studying a SWP connection with Calleguas that would connect 

Ventura Water to the Calleguas potable water system. The connection would allow for water 

conveyance through and between both water systems. Ventura Water is also negotiating a 

wheeling agreement with Metropolitan Water District of Southern California (MWD) for the 

conveyance of SWP water to Calleguas. 

 

The City is currently evaluating a siting and alignment study to determine how the 

interconnection project can be designed and operated to supply water to serve the regional needs 

of the City, Calleguas, Casitas Municipal Water District, and United Water Conservation District 

(United). The alignment study will determine the amount of water that Calleguas can wheel 

through its system without adversely affecting its customers. The State Water Interconnection 

Project would provide access to another water supply, thereby increasing reliability and resiliency 

during prolonged drought or in the event of other local supply cutbacks. The SWP provides a new 

water source but not an additional supply as the SWP water would be replacing other supplies 

that are not available in all hydrologic and climatic conditions. The SWP also would improve 
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water quality. The SWP water also would not replace the need for the potable reuse water supply 

project. On a separate but coordinated track, the City will conduct CEQA review to analyze the 

State Water Interconnection Project, which will have incidental benefits for potable reuse in 

providing reliable backup supply (interconnection). 

Ocean Desalination 

The City’s 2015 UWMP includes seawater desalination as a potential future part of the City’s 

long term water supply portfolio and as an additional emergency water supply during times of 

drought. The desalination facility would be designed with a delivery capacity of up to 2.7 mgd or 

3,000 AFY. The treatment processes required for ocean desalination would be similar to the 

AWPF facility proposed for the potable reuse project within roughly the same footprint, by 

increasing treatment processes and facilities within the AWPF. Therefore, the location of the 

ocean desalination facility and conveyance system requirements would be similar to the proposed 

potable reuse project. Co-location of these two facilities increases efficiencies in operations and 

maintenance. The desalination facility would require construction of an ocean water intake 

system and a brine discharge system discussed above. Both the intake and the outfall would be 

constructed in accordance with Ocean Plan requirements. 

 

The Ocean Desalination Project would allow ocean water to be used in lieu of tertiary treated 

flow from the VWRF to produce potable water should the agencies determine that the MEPDV is 

less than 100% diversion. The Ocean Desalination Project would also establish a reliable source 

of water to provide resiliency during prolonged drought. Since details of the Ocean Desalination 

Project are in a preliminary stage, the EIR will evaluate the proposed future water supply 

alternative at a “program-level” of detail. 

Groundwater Treatment 

Another opportunity to enhance water supply reliability is to improve groundwater quality using 

the AWPF to reduce salts from the City's existing groundwater supplies to meet secondary 

standards. Currently, some City wells exhibit high levels of total dissolved solids (TDS). 

Providing RO treatment to groundwater would improve the City’s potable water quality, although 

no additional volume would be made available. To implement groundwater treatment, pipelines 

would be constructed from the extraction wells to the AWPF where the water would be treated to 

remove TDS. Product water would then be available for conveyance to either of the WCFs for 

blending and distribution. 

Potential Environmental Impacts 

The EIR will assess the physical changes to the environment that would likely result from the 

construction and operation of the VenturaWaterPure Project, including direct, indirect, and 

cumulative impacts. The EIR will also evaluate potential direct, indirect, and cumulative impacts 

of the State Water Interconnection Project, Groundwater Treatment, and the Ocean Desalination 

Project at a program-level of detail. Potential impacts are summarized below. The EIR will 

identify and analyze a reasonable range of alternatives and avoidance, minimization, and 
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mitigation measures, if necessary, to avoid, minimize, and offset potentially significant impacts of 

the projects. 

 

Aesthetics 

Potential direct and indirect impacts could occur both during construction and after the water 

supply facilities and related infrastructure are built and operating. The EIR will identify the 

visible changes to the natural and man-made environment resulting from the development of the 

AWPF, water conveyance system, groundwater injection and extraction system, ocean water 

intake system, concentrate discharge facility, freshwater wetlands, State Water Interconnection 

and ancillary facilities within the local viewshed. The EIR will evaluate the potential effects of 

this new infrastructure on scenic vistas including light and glare impacts, and will assess the 

potential for altering the character of the surrounding area. The EIR will develop mitigation 

measures if necessary to reduce potential impacts. 

 

Air Quality 

Construction and operation of the projects would generate air emissions from construction 

equipment exhaust, ground disturbance, material hauling, employee-commute travel, vehicle 

operational maintenance trips, and delivery vehicle trips. Operation of the AWPF, concentrate 

discharge facility, conveyance system, extraction wells, ocean desalination, and State Water 

Interconnection would increase energy use that would result in increased operational emissions 

from off-site sources. The EIR will estimate pollutant emissions from construction and 

operational activities including from the increased energy consumption and will evaluate 

potential impacts to regional air quality as well as to local sensitive receptors. The EIR will 

develop mitigation measures if necessary to reduce potential impacts. 

Biological Resources 

Construction of the AWPF, concentrate discharge facility, conveyance systems, wells, ocean 

desalination/intake, and State Water Interconnection could affect wildlife habitat and disturb 

sensitive species. 

 

Reconstructing the wildlife/water quality ponds would temporarily affect existing habitat used by 

sensitive species. The effects to estuarine habitat within the SCRE from reduced discharge to the 

SCRE from implementation of the VenturaWaterPure Project could modify water quantity, stage, 

and quality and other SCRE characteristics that could affect sensitive aquatic species and critical 

habitats of the tidewater goby, the Southern California steelhead, the western snowy plover, and 

the California least tern. In addition, the ocean intakes could affect marine environment through 

increased entrainment of larvae and other small-scale biota. Ocean discharge of brine could 

adversely affect marine water quality and biological resources through salinity and turbulence 

caused by discharge pressures. 

 

The EIR will summarize biological setting including terrestrial environments, freshwater 

wetlands, estuarine, and marine environments. The EIR will include information compiled in the 

Phase 3 Estuary Study regarding the impacts to the estuary, and will evaluate the potential for 

construction and operation of the projects to affect biological resources. The EIR will also discuss 
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local ordinances and state and federal regulations governing biological resources. The EIR will 

develop mitigation measures as necessary to avoid, minimize, and offset potential impacts. 

 

Cultural Resources 

The projects would require construction of facilities and pipelines that could disturb known or 

unknown archeological sites, paleontological resources, and/or human remains where 

groundbreaking activities occur. The EIR will assess the potential effects of the projects on 

cultural resources, including archaeological, historic, paleontological, and Native American 

resources. Mitigation measures will be identified if necessary to reduce potential impacts. 

 

Geology, Soils, and Seismicity 

The projects are to be located within a region of California that is seismically active. The 

proposed project would construct the AWPF, groundwater wells, ocean desalination facilities, 

State Water Interconnection, and associated facilities that could be subject to potential seismic 

and geologic hazards, including ground shaking, liquefaction, soil instability, soil erosion, 

expansive soils, and landslides. The EIR will identify geologic hazards and will describe local 

and state-wide building codes and policies that would apply to the projects that could mitigate or 

avoid potentially significant effects. The EIR will identify mitigation measures if necessary to 

reduce potential impacts. 

Greenhouse Gas Emissions 

Implementation of the projects could result in the generation of greenhouse gas (GHG) emissions 

associated with construction and operations, including increased energy usage. The EIR will 

estimate construction-related emissions and long-term operational emissions of the AWPF, ocean 

desalination facility, groundwater wells, and State Water Interconnection, including total CO2- 

equivalent emissions for evaluating the effects of GHGs. The EIR will examine the projects’ 

effects on global climate change and evaluate consistency of the projects with the State’s GHG 

emissions reduction goals. 

Hazards and Hazardous Materials 

Excavation during construction of the AWPF, the ocean desalination facility, groundwater wells, 

and State Water Interconnection could uncover contaminated soils or hazardous substances that 

pose a substantial hazard to human health or the environment. Construction activities could result 

in the release of hazardous materials. The EIR will evaluate whether the projects would be 

located on sites identified by the California SWRCB GeoTracker and the California Department 

of Toxic Substances Control (DTSC) Envirostor databases as hazardous release sites. The EIR 

also will evaluate the potential for the project to result in the release of hazardous materials 

during construction and operation. Mitigation measures will be proposed if necessary to reduce 

potential impacts. 

 

The EIR will evaluate potential impacts of sea level rise resulting from climate change. The EIR 

will identify the potential hazards and evaluate resiliency of proposed facility designs to 

withstand future sea level estimates. 
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Hydrology and Water Quality 

Implementation of the VenturaWaterPure project may change hydrology (stage hydraulics), and 

water quality in the SCRE and the wildlife/water quality ponds due to reduced discharge of 

tertiary-treated flows. The EIR will describe relevant federal, state, and local regulations and 

agencies, including provisions of the federal Clean Water Act, the state Porter-Cologne Water 

Quality Control Act, and the permitting and regulatory authority of the RWQCB and SWRCB. 

The EIR will characterize the anticipated nitrogen removal water quality benefits of the proposed 

freshwater treatment wetlands. The EIR will also characterize marine water quality impacts in the 

ocean within the zone of initial dilution associated with brine discharge. 

 

The EIR will summarize the results of the Phases 3 Estuary Study and will analyze the impacts to 

receiving water hydrology and quality for the wildlife/water quality ponds and the SCRE from 

reduced discharge into SCRE. In addition, the EIR will evaluate effects to ocean water quality of 

discharging concentrate through a new ocean outfall for the VenturaWaterPure Project and the 

ocean desalination facility. 

 

The EIR will identify the potential for construction or operational stormwater quality impacts and 

evaluate stormwater quality protection measures required during construction and operation of 

proposed project and program facilities and develop mitigation strategies if necessary to avoid 

significant impacts. 

 

The EIR will also evaluate the potential effect to groundwater quality resulting from the injection 

of treated water and extraction after residence time. The EIR will include an assessment of 

potential effects to public health resulting from the addition of purified water into the potable 

drinking water supply. The EIR will identify mitigation measures if necessary to ensure that 

potentially significant impacts are mitigated or avoided. 

Land Use 

The projects would construct facilities within the City where feasible, except that certain 

pipelines, including concentrate line and pipelines for State Water Interconnection Project intertie 

may cross municipal lines. The EIR will evaluate the compatibility of the project components 

including AWPF, the ocean desalination facility, groundwater wells, and State Water 

Interconnection with adjacent land uses. The EIR will evaluate the need for entitlements, zoning 

amendments, and development permits from all affected local jurisdictions. 

Noise 

Implementation of the projects would require construction and operation of project elements that 

would potentially generate noise and vibration. Construction activities that could be a significant 

source of noise and vibrations include trucking operations, use of heavy construction equipment 

(e.g., graders, cranes, and frontend loaders), and pile driving activities. During project operations, 

fixed sources of noise could be established which could impact sensitive noise receptors 

including but not limited to residents and sensitive species living within the SCRE ponds and 

marine environment. The EIR will describe the local noise policies and ordinances. The EIR will 

identify potential noise impacts associated with construction and operation of the 

VenturaWaterPure Project, the ocean desalination facility, groundwater wells, and the State 
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Water Interconnection Project and develop mitigation strategies if necessary to reduce potential 

impacts. 

Population and Housing/Growth Inducement 

The projects would provide water supply and wastewater treatment for existing and already 

anticipated demographic population growth within the service area. The EIR will evaluate the 

potential for the projects to induce or accommodate growth. The EIR will identify current 

population and employment projections, analyze the extent to which the projects are needed to 

service anticipated growth, and identify local planning jurisdictions with the authority to approve 

growth and mitigate secondary effects of growth. 

Public Services 

The proposed project would construct a new advanced water purification facility and other 

infrastructure to augment water supplies for the City. Implementation of the proposed project is 

unlikely to affect demand for other public services or to require new or expanded facilities. The 

EIR will assess the potential for the projects to affect police and fire protection services, schools, 

parks, and recreational facilities. 

Traffic and Transportation 

Construction of the projects could affect traffic on local roadways as a result of vehicle trips 

associated with hauling of material and equipment, road closures and detours, increased demand 

for parking to serve construction workers, and increase in traffic hazards caused by construction 

activities. Pipeline construction within public rights of way could result in temporary lane 

closures or full road closures. Marine construction may result in impacts to ocean vessels. The 

EIR will evaluate the potential for additional construction vehicles, lane closures, or road closures 

to impact traffic and circulation. The EIR will identify mitigation strategies to reduce any 

potential effects. 

Utilities and Energy 

The projects could result in the temporary disruption of services to adjacent land uses. The EIR 

will describe the existing water, electricity, telecommunications, and gas utilities serving the local 

communities located around the VenturaWaterPure Project, the ocean desalination facility, 

groundwater wells, pipelines, and the State Water Interconnection. The EIR will estimate each 

project’s energy usage and assess potential impacts to local and regional energy supplies. Existing 

and projected regional supplies, demands, and facilities will be described along with any existing 

constraints or service deficiencies in the region. The EIR will evaluate each of the projects’ 

potential to affect utilities and will identify mitigation measures to minimize the effects, if any. 

Cumulative Impacts 

The EIR will evaluate potential cumulative impacts associated with the water supply projects 

including pipelines, groundwater wells, treatment plant facilities, storage facilities, and ocean 

facilities. The EIR will list projects near proposed project locations and will evaluate the projects’ 

consistency with the City of San Buenaventura General Plan, County of Ventura General Plan 

and General Plans of other overlying jurisdictions. The analysis will evaluate cumulative impacts 

associated with all environmental topics when considered with other past, present, and reasonably 

foreseeable projects in the area. 
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